
HopMiibCK - 6oraTeMLUMM KpaM, ho b stom KHi/ire o MeflM, HMKene, nna- 
TMHe, narmaflMM, 3onoie m flpyrMx Meiannax, CTaBLUMx ywe KaK 6bi 
CMHOHHMaMM HopMJibCKa, HeT hm cnoBa. B KHHre paccKa3biBaeTca o 
KpacMBbix KaMHax HopM/ibCKoro paMOHa, nycTb MoweT 6biTb m He oneHb 
AOporMX B COBpeMeHHOM HOHHMaHHM 3T0ro CJlOBa, HO 6e3 COMHeHMfl, 
BecbMa flparoueHHbix, eme b coBceM HeflaBHeM npownoM. 
B 2011 rofly aBTop stom kh urn noceTMn Kmaw m c yAHBneHMeM o6Ha- 
py>Knn, hto flaBHSRfl MenTa o npno6peTeHnn HacTonmeM KMTaMCKOM 
KaMeM M3 HecfcpMTa nBrmeTcn HepeanbHOM b CMJiy 3anpeflenbHO Bbico- 
kom ueHbi. ripMLunocb KynMTb KaMeK) M3 aprMrmMTa, (sto OKaMeHeB- 
Luaa rriMHa), TO>Ke oneHb MCKycHafl pyHHaa pa6oia, ho KaMeHb He tot. 
Ho Beflb HecjDpMT 3 to npocTO nopofla, noAenoHHbiM KaMeHb Toro >Ke 
Knacca, hto araT, cepAOJiMK m np. A Beflb coBceM He^aBHO b Kmae, 
TaKoro cnpoca Ha Aopome TanMCMaHbi He 6bino. Bmammo oneHb cxopo, 
HenTO-TO nofloOHoe, nocne nepecbimeHMfl pbiHKa AemeBOM OnwyTepM- 
e\A M npMMMTMBHblMM KDBeilMpHblMM M3fleflMHMM 6yfleT npOMCXOflMTb M B 
Poccmm. 1/1 bot Torfla, ajih MCKycHbix M3AenMM noHaAo6MTC5q, He nnacT- 
Macca m MeTann, a no HacToniAeMy, npeKpacHbie komhm c yxoA^LAei/i b 
BeKa MMCTMHeCKOM MCTOpMeM. TaKMe K3MHM B HopMJlbCKe eCTb. 
Agatradko@mail.ru 
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nPE^HCJIOBHE 


IlepBOH 33.ji3.hqPi khhth BBjiBeTCB nonyjuipH3ari;H5i KaMHecaMOii,Be- 
tob HopHjitcKa h MecTHoro KaMHepe3Horo /jejia. ABTopy xoTenocb no- 
Ka3aTB, hto HopnjiBCKoe ctipbe no KpacoTe, OKpacice, npHnyzyiHBtiM pn- 
cyHKaM He xyace jiynnrax o6pa3n;oB xamje/jOHa b /jpyrnx npOBHHijHBx 
Mnpa. BnepBbie npHBe^em>i CBe/jeHHa o hoboh araTOHOCHOH npOBHH- 
n,nn Ha ceBepe KpacHoapcKoro xpaa, ocHOBaHHtie Ha jihhhbix HaOjno- 
^eHHax aBTopa. Btopoh 3a^aneH khh™ 6bijio noKa3aTb, hto noncK xpa- 
chbmx KaMHen, pa/jyiomHx jxyuiy h noMoraiomHx acHTb, /jocTyneH ^a^ce 
rpaac^aHHHy c BecbMa ckpomhbimh cpe/jCTBaMH, 6e3 noMomH rocyzjap- 
CTBeHHbix CTpyKTyp h KOMMepnecKHx opraHH3an,HH. TpeTbefi 3a^aneH 
6buio HaynHoe ocMbicjieHHe (jjeHOMeHa araTOB. HaynHoe nccjie/jOBaHHe 
araTOBbix MHH/jajiHH npHBejio aBTopa k co3^;aHHio b 1985r. (])H3 hko - 
MaTeMaTHnecKOH MO/jejin hx o6pa30BaHHB, nocjiyacHBHieH ochoboh /jjib 
ycneniHoro noncKa aBTopoM Cu-Ni pyzj b Hophjibckom npOMbmuieH- 
hom panoHe. OKa3bmaeTCB, cepbe3Hoe HaynHoe nccjie^OBaHHe HHicor/ja 
He 6biBaeT 6ecnojie3HbiM h 6eccMbicjieHHbiM, ho Bcer/ja HMeeT 6ojibmoe 
npaKTHnecKoe 3HaneHHe. 

Han6ojiee KpynHbie np oub jieHna araTOB, cep^omncoB h bhimoh^ob 
b HopHjibCKOM panoHe pacnojioaceHbi Ha ceBepe XapaenaxcKoro njiaTO. 
AraTOBbie MHH^ajiHHbi ninpoKo pa 3 BHTbi b MHH^ajieKaMeHHbix 30 Hax 
6a3ajibTOBbix noTOKOB Bcero TytjiojiaBOBoro pa3pe3a. O/jHaico b 6a3ajn>- 
Tax ot HBaKHHCKOH jjo xapaejiaxcKOH cbhtbi BKjnonHTejibHO araTbi xa- 
paKTepH3yeTCB Ojie/jHbiMH cepo - 6ejibiMH oKpacKaMH h BecbMa hhtch- 
CHBHOH TpemHHOBaTOCTbK). rjIOMepOIIOp(f)HpOBbIX 6a3aJIbTOB KyM- 

thhckoh h OTHacra caMoe/jcKon cbht xapaKTepHbi araTbi c xompacT- 
hoh nepHO - 6ejiOH h nepHO - rojiy6oBaTO - 6ejiOH oicpacKOH, TpemHHO- 
BaTOCTb B HHX HaMHOTO HH)Ke. 

npOBBJieHHB araTOB CB«3aHbI C TpemHHaMH H ailKaMH BOCTOK - 
ceBepo - BOCTOHHoro h ceBepo - boctohhoto npocTHpamni. B/jojib Tpe- 
hjhh, Ha paccToaHHH /jo 50 - 500m b ctopohm ot hhx, b MHH/jajieica- 

MeHHblX 30HaX H MaCCHBHbIX HaCTflX nOTOKOB KyMTHHCKOH CBHTbl Ha- 

Omo^ajiHCb MHH/jajiHHbi pa3MepoM /jo 0,5 x 1m, BbinojiHeHHbie npe- 
HMymecTBeHHO KBapijeM h KajibijHTOM. KBapn, o6pa3yeT oOnjibHbie CBa- 
jibi noBceMecTHO b OTMeneHHbix Ha KapTe npoaBjieHHax, conpOBO^c- 
^aioiHHxca TaK5Ke oOnoMKaMH araTa h nepHoro xamje/jOHa. Pa3Mep ara- 
tobbix MHH^ajiHH He npeBbiuiaeT 20 x 20cm, nacTbi MHH^ajiHHbi jjo 
1 0cm. 
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KojiH^ecTBO CBipta npH py^HOH pa36opKe /jejnoBHa c noBepxHO- 
cth MejiKHx npoflBjieHHH oijeHHBaeTCjr b /jecaTXH KHjiorp bmmob , npH 
MexaHH^ecKOH pa36opKe Ha rjiyOnHy 0,5 - 2m cothh KHjiorpaMMOB, 
KpynHBix npoHBjieHHH cootbctctbchho b cothh KHjiorp aMMOB h nepBBie 
tohhbi. Kax rajiTOBOHHoe CBipBe HHTepec npe/jCTaBjiaeT Tax>xe xBapu,, 
npeHHT, Cep^OJTHXH, 5HHMOH/JBI H H,eOJIHTBI. 

U,BeTHBie 4>OTorpa4>HH h xoMnBK)TepHa5i rpatjDHxa b /jaHHOH XHHre 
c/jejiaHBi aBTopoM jihhho. Bee o6pa3H,Bi xaMHen, (|)OTorpa(j)HH xotopbix 
npe^CTaBjieHBi b XHHre, a Taxace H3/jejiHB H3 hhx pacmuieHBi h OTnojiH- 
pOBaHBi Taxace aBTopoM. 

B HacTO^mee BpeMa mo:>xho xoHCTaTHpoBaTB (jrnxT nojiHoro ot- 
cyrcTBHa HHTepeca x pa3BHTHio xaMHepe3Horo /jejia b HopnjiBcxe. Tpa- 
^HHiHOHHaa cxeMa pa3BHTHa ropHoro - pyzjHoro nporoBO/jCTBa Ha Ypa- 
jie, AjiTae, 3a6anxajn>e, ^ajiBHeM BocToxe 3 axmoHajiacB b tom, hto no- 
cjie ocBoeHHa pyzjHBix OoraTCTB pernoHa /joxo/jnjia onepe/jB h /jo oc- 
BoeHHa oOjihljobohhbix, no/jejiOHHBix h /jparoijeHHBix xaMHen. Ho- 
pHJIBCXHH npOMBIHIJieHHBIH paHOH »BJiaeTCfl HCXJHOHeHHeM, HeBOCTpe- 
OOBaHHBIMH OXa3aJIHCB XHM6epjIHTOBBie H HMnaXTHBie aJIMa3BI IlonH- 
rancxoH xotjiobhhbi, TajiHaxcxHH H3yMpy/j, HCJiaH/jcxHH rnnaT, xpac- 
HBIH H cj)HOJieTOBBIH aHTH/JpHT, CepneHTHHH3HpOBaHHBie 6HTyMHH03HBie 
/JOJIOMHTBI, o6jIHH,OBOHHBie /i;Ha6a3BI TOpBI 3y6 H HHTpy3HH HopHJIBCX - 
1, araTBi, cep/jojiHXH, hhimoh/jbi. Ho ecjin y>xe 6ojiee 75 jieT 3th xaMHH 
He HyacHBi OAO «rMK «Hophjibcxhh HHxejiB» nycTB xto hh 6y/jB /jpy- 
toh npH/jeT h bo3bmct hx. 
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rjiaea 1 
ArAT 

Y^ce b ^peBHOCTH y MHorax Hapo^OB araT npH3HaH TajiHCMaHOM 
B^opoBba h ^ojironeTHB. Pa3JiHHHbie no rmeTy, KaMHH reHepnpyiOT h 
ycnjiHBaiOT pa3Hbie CBoncTBa. BepHbin araT o6eperaeT Bjiajjejibija ot 
3Jia noTycTopoHHero Mnpa n ncnojib3yeT chjibi CaTypHa k jib ero 3ain;H- 
tbi. KpacHOBaTO - xopHHHeBbiH araT noMoraeT o6pecTH ctohkoctb h 
Heno6e^HMOCTb b >KH3HeHHBix CHTyaonax, pa3BHTb TaKne xanecTBa, Kaic 
CTa6njibHOCTb, ctohkoctb, npHHijHnHajiBHOCTB h o6»3aTejiBHOCTB, npn- 
cymne CaTypHy, aBjunomerocfl chmbojiom Bee npOBepaiomero BpeMe- 
hh. Bejibin n rojiy6on araTbi bbjibiotcb cpe/jCTBOM ot nepHon MejiaHxo- 
jihh, ohh ycnjiHBaiOT /joGpoe Hanano b nejiOBexe, 3acTaBjnnoT ero pa/jo- 
BaTBCB 5KH3HH. Ohh bbjuhotcb chmbojiom HenTyHa, accoijHHpyiomerocjr 
c nepB03^;aHHBiM HanajiOM, H3 KOTOporo BOJiHOo6pa3HO po^aiOTca 
HyBCTBa h 3moh;hh. 

npHpo^HBiii araT Hcnojib30BajiH h o6pa6aTbiBajiH eme b xaMeH- 
hom Bexe b CHjiy ero 6 ojibihoh TBepjjocTH h npOHHOCTH h/jchthhhoh 
6ojiee pacnpocTpaHeHHOMy xpeMHio, ho 3HaHHTejn>HO npeBocxo/mmeMy 
nocjie/jHHH no xpacoTe. B rjiyBoxon /jpeBHOCTH, b mtom Bexe /jo Ha- 
uieH 3pbi MacTepcTBOM pe3b6bi nopaacaiOT ermieTCKHe, xeTTCxne, 
BaBHjioHCKne h accHpHHCKHe nenaTH h reMMbi H3 araTa h xajme/jona. 

Pe3Hbie xaMHH jjpeBHen IpeijHH, HTajinn h PnMa oco6chho Bbi^e- 
JI5HOTC5I CBOeil KpaCOTOH H HCKyCHBIM HCnOJIHCHHCM. B ^peBHeM Phmc 
araT CHHTajiCB xaMHeM H,epepbi - 6orHHH njio^opo^Ha. B aHTHHHBin ne- 
pHOA pacn;Bejio yzjHBHTejiBHoe ncxyccTBO, xoTopoe coc^hhhjio b mh- 
HHaTiopHbix npOH3Be^;eHHBx KpacoTy pa3JiHHHBix cjioeB araTa h BHpTy- 
03Hyio pe3b6y. AraT, cep/jojnnc, cap/jOHHxc bbjuhotcb oneHB TBep^biMH 
pa3HOBH^HOCTBMH XaJIIje/JOHa, TaKHMH, HTO MCTaJIJIHHeCKHH HHCTpy- 
MeHT, ^ajxe coBpeMeHHBin, He mojkct ocTaBHTB Ha hhx ijapamiH. 

H3BecTHO ^Ba BH^a reMM - HHTajiHH h KaMen. Bojiee paHHne hh- 
TaJIHH ^aiOT OTTHCKH Ha TJIHHe HJIH BOCKe B BH/je BBinyKJIBIX 3epxajlb- 
hbix H3o6pajxeHHH, xaMen b BH/je BorayTBix. HHTajiHH, xotb yjxe bbjib- 
k)tcb yxpameHHeM h npe/jMeTOM pocxomn, eme HecyT cjiyHKijHio nena- 
th. ITocjie IV Bexa /jo h. 3 . b /jpeBHeM MHpe hobbjibiotcb xaMen, b koto- 
pbix yrajiHTapHan (jjyHxijHa CBe/jeHa x MHHHMyMy. B aHTHHHyio 3 noxy 
Bbipe3aHHe pejn>e(j)HBix xaMen H3 araTOB /joBe/jeHO /jo coBepmeHCTBa, 
xoTopoe He yzjajiocb 6ojiee y>xe Hnxor/ja npeB30HTH. B HacToamee Bpe- 
MB CTOHMOCTB aHTHHHBIX KaMefi COnOCTaBHMa CO CTOHMOCTBK) 6pHJIJIH- 
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aHTOB Toro ace Beca. Ha/jo nojiaraTB, hto co3,a;aHHe KaMen 6 bijio oneHb 
^OJirHM H MHOrOTpy^HBIM 3aH5ITHeM, ^OCTynHBIM JIHUIB BBICOKOKJiaCC- 
HbiM h HCKycHbiM MacTepaM. BbicoKaa TBep^ocTb araTOB c^ejiajia reM- 
mm BenHbiMH b npaMOM CMbicjie 3Toro cjiOBa. ^oh/ja nepe3 Tbicanejie- 
th a ro HaniHx /jHen, ohh Bbirjia^aT Tax, cjiobho pa3pyniHTejibHoe Bpe- 
m a hx He KOCHyjiocb. 

AraT xapaKTepH 3 yeTca Oojibihhm pa 3 HOo 6 pa 3 neM ijbctob, ottch- 
KOB H pHCyHKOB. HcXO/Jfl H3 3TOTO MH 0 r 006 pa 3 HB, HaCHHTbIBaeTCa 60 - 
jiee 100 pa 3 HOBH^HOCTeH 3Toro KaMHa, TeM He MeHee, Bee ohh aBjiaiOT- 
ca pa 3 HOBH^HOCTaMH o/jhoto MHHepana - xajnje/jOHa. AraT HenoBTopHM 
cbohm opnrHHajibHbiM pHcyHKOM, ho 6 ojiee pacnpocTpaHeHHOH CHHTa- 
eTca cjiOHCTaa TexcTypa. TaKoe pa3HOo6pa3ne /jejiaeT araT caMbiM yHH- 
BepcajibHbiM KDBejiHpHbiM MaTepnajiOM. H 3 3Toro KaMHa H3#aBHa co3- 
^aBajin pa3JiHHHoro po/ja KDBejiHpHbie yicpameHna, nenaTH, CTynbi 
HcrapaHHa KpacoK h jieKapcTB. Ro chx nop npH pacKonKax b Cpe^H- 
3eMHOMOpbe h MeconoTaMHH Haxo/jjrr H 3 ^;ejiHa H3 araTa. 

Ha3BaHne araT, Bepoarao, npOH3omjio ot rpenecicoro cjiOBa ahates 
- cnacTjiHBbiH, /joOpbin, xoponmn. Oh CHMBOJiH3HpOBaji 3/jopoBbe, 6 jia- 
ropo^Hbie nyBCTBa, npoijBeTaHHe h /jojirojieTHe. AraT - 3to yHHKajib- 
hbih aMyjieT, mhcthhcckhh KaMeHb. AraT CB»3aH MaranecKHMH cbohct- 
BaMH c 30^naKaMH Tejibija, Ko 3 epora, BecoB, ^eBbi, EmoHeijOB. 5Ibjm- 
eTca TajiHCMaHOM, Hcnojn> 3 yiOHi;HM chjibi njiaHeT CaTypH h HenTyH. 
AraT oxpaH^eT Bjia/jejibija ot nopnn h crjia 3 a. OOeperaeT nejiOBeica ot 
BpaacecKHx 3aMbicjiOB h 3Jibix /jyxoB BOoOnje. AraT noMoraeT /jejiaTb b 
>kh3hh npaBHjibHbiH BbiOop, yicpemraeT b hcthhhom nyrn, npn/jaeT 
yBepeHHOCTH Bjia^ejiboy. IloMoraeT npHHHMaTb npaBHjibHbie pemeHHa. 
CnocoOcTByeT yMeHHio KpacHBO roBopHTb h pa3BHTHio ,zipyrHx ^apoBa- 
hhh nejiOBeKa. TajiHCMaH H3 araTa b BH^e KaMen noMoraeT oOpecra 60 - 
raTCTBO h cuaBy, a b BH/je HHTajiHH coxpaHHTb hx. 

MnHepajiorHHecKHe CBOHCTBa araTa H/jeHTHHHbi xajnje/jOHy. Xh- 
MHHecKaa cjjopMyjia - Si02 c npHMecaMH coe/jHHeHHH Fe, Mn, Ni, Cu. 
Ot KOJinnecTBa h cocTaBa npHMecen 3 aBHCHT ijbcti cepbin, mojiohho- 
OejibiH, cepo-rojiyOoii, 3ejieHbin, KopHHHeBbin, p030Bbin, acejiTbin, 
KpaCHOBaTblH, CHHHH, HepHbIH. I],BeT HepTbl (iJBeT B nOpOHIKe) - OeJIbIH. 
Ilp03paHH0CTb - nojiynpo3paHHbra, npocBenHBaioiHHH, Henp03panHbiH, 
TOHKaa noaocHaTOCTb co3^aeT 3(f)(f)eKT MyapOBOH jichtbi. CnaHHOCTb 
OTcyTCTByeT, ho cymecTByeT OT/jejibHOCTb no cjiohctocth. H3jiom - pa- 
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xobhctbih. Ejiecic - CTeKjiBHHtiH, MaTOBtiH. Tbcp/joctb no niKane Mo- 
oca - 6,5-7,5. Y^cjibhbih Bee, t/cm : 2,6-2,65. 

AraT o6pa3yeTca npn 3anojiHeHHH nycTOT (oKpyrjiBix MHH/jajiHH) 
ra/JpOTepMaJIBHBIMH BO/JHBIMH paCTBOpaMH, HeCyiII,HMH KpeMHe3eM 
(SiC>2) b reneBOH (jiopMe h b BH/je hcthhhoto pacTBopa. B oxpecTHO- 
CTHX HopHJIBCKa TaKHMH IiyCTOTaMH H3o6HJiyiOT nOKpOBBI 3aCTBIBineH 
6a3ajiBTOBOH MarMBi HopHjiBCKoro h XapaenaxcKoro njiaTO. rio^BO^a- 
hjhmh KaHanaMH jiJia rn/jpOTepM cjiyacaT BepTHKajiBHBie TexTOHHHecxne 
TpemHHBi. BoKpyr Taxnx TpenjHH OTMenaeTca noBBimeHHaa ny3BipH- 
ctoctb 6a3ajiBTOB h hx araTOHOCHOCTB. TejieBBie nacTHijBi KpeMHe3eMa 
oce^aiOT b MHH/jajiHHe cjiohmh no/} /jencTBHeM chji rpaBHTaijHH, 3Jiex- 
TpHHecKoro 3apa,a;a h /jHHaMHXH noTOxa ra,zipoTepM. Ha cjioacHOCTB h 
KpacoTy pncyHKa araTa BjraaeT xojihhcctbo nojiBOjiamHx h bbibo^hiuhx 
xaHajiOB b MHH/jajiHHe. Cjiohxh araTa 3arHyTBi b CTOpOHy ^BHaceHHa 
pacTBOpOB, ecjin H3 u;eHTpa Hapyacy, to 3to bbiboajhijhh xaHaji, ecjiH 
Hao6opOT, to no/jBO/jamHH. Kax npaBHjio, jierae oSHapyacmr. bbibo^ji- 
iu,hh xaHan, neTxne npH3Haxn no^BO^amero xaHana oneHB pe/jxn. no,zi;- 
BOJTflTTirrpT xaHan ace 3anacTyio BOo6me He ocTaBjiaeT cjie/jOB b cnjiy ero 
6ojibhioh BejiHHHHBi, nacTO ero MoacHO cnyraTB c nceB^oxaHajiaMH, xo- 
r/ja xajme^OH o6pacTaeT 6ojiee paHHne HrojiBnaTBie MHHepajiBi. B ije- 
jiom MoacHO roBopHTB o cxo/jctbc MexaHH3MOB o6pa30BaHHa araTa c 
,zipyrHM MHHepajiOM, o6pa3yK>in;HM nonxoBH/jHBie arperaTBi - Majiaxn- 
tom. Rim MaaaxHTa Taxace xapaxTepHO HajiHnne bbibo/phijhx xaHajiOB, 
to ecTB npocanHBaHHe bhh3 (To/jobhxob, 1987), no/jBO/pmjHx ace xaHa¬ 
jiOB HHXTO He BH/jeJI. 

B cpe3ax mkh^bjimh c cy6BepTHxajiBHBiM xaHajiOM othctjihbo 
BH^Ha CHMMeTpna nepeBepHyroro xoHyca c yMeHBineHHeM ^HaMeTpa 
BopoHXH x HH3y. B cpe3e, nepe3 BBiBO/jamHH xaHaa, cjiohxh araTa bjio- 
aceHBi /jpyr b jipyra no npHHijHny xoHyc b xoHyce. B pe3yjiBTaTe o6pa- 
3yeTca pncyHOX HanoMHHaiomHH ljbctox, rpn6 hjih o6BiHHyio jieincy. B 
bbibo/phijhx xaHaaax cjiohxh araTa 3arHyTBi no xojjy jjBHaceHna pac- 
TBopa h HanpaBjieHBi ot ijempa x nepH(j)epHH MHHjjajiHHBi. Ohh, xax 
npaBHjio, HMeiOT Tpy6oo6pa3Hyio (jiopMy, HMeiomyio TeH/jemjHio x 3 a- 
pacTaHHio 6ojiee ho3,hhhmh cjioiixaMH. 

B cpe3ax MHH/jajiHH nacTO MoacHO Ha6jnojjaTB nceB/joxaHajiBi. 
nceB/joxaHajiBi o6pa30BaHBi xaxHM-TO 6ojiee paHHHM nrojiBnaTBiM mh- 
HepajiOM, o6pocniHM xajme^OHOM b Hanajie nepBOH ctb^hh 3anojiHe- 
HH5L BnOCJie^CTBHH, HTOJIBHaTBIH MHHepaJI, XaX npaBHJIO, BBIHieJiaHHBa- 
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eTCfl, a nonocTb 3anojiH5ieTC5r nbmeBaTbiM arperaTOM c rn/jpooKHCJiaMH 
>xejie3a. HHor/ja nceB/joicaHajibi b MHH/jajiHHe BtmojiHeHBi nouynpo- 
3paHHtiM xajnje/jOHOM. IlpH o6pa30BaHHH nceB^oKaHanoB 6ojiee paH- 
HHe HrOJTBHaTbie KpHCTaJIJIbl pOCJIH OT JXUdi MHH^aJIHHBI BBepX. KopOT- 
Kne KpHCTajiJiti, Bnocjie^CTBHH, npH o6BOJiaKHBaHHH hx arperaTOM 
xajme^OHa o6pa30BbiBajiH CBoeo6pa3Hbie iihh h ctojiSm. ^jiHHHbie 
KpHCTajuibi Hepe,TKO npopacTajin MHH/jajiHHy ,ro KpoBjra. IIceB/joKaHa- 
Jlbl OTJIHHaiOTCH OT C06CTBCHH0 nO r TBO r T5HH,HX KaHaJIOB TCM, HTO CJIO>Ke- 
Hbi o6biHHO caMbiM paHHHM xajnje/jOHOM, o6pa3yioii];HM nepBbin cjioh, 
noKpbiBaiomHH bck) CTeHKy MHH^ajiHHbi. Tor/ja Ha oca^eHHe eme 
oneHb CHjibHO bjihbjih 3JieiapHHecKHe npoijeccbi. Bnocjie/jCTBHH, rjiaB- 
Hyio pojib nrpajia cnjia rpaBHTaijHH, no3TOMy Bee nocjie/jyiomHe 30hbi 
o6jieKaiOT 6ojiee paHHne nceB/joicaHajibi. 

HajiHHne nceB^OKaHajiOB CHjibHO ycjiomraeT pncyHOK araTOBOH 
MHH^ajiHHbi. CjiOHCTaa 30Ha o6pa3yeTC5i no3»ce h BbiHyac^eHa npncno- 
ca6jiHBaTbca k 6ojiee paHHHM nceB/joxaHajiaM. Ilojiynpo3paHHaa 30Ha 
xajme^OHa C03^aeT rjiyOHHy h o6beMHOCTb njiocKOMy pncyHKy. Taxafl 
TexHHKa H3o6pa»ceHHH ,ro chx nop He no^BjiacTHa hh o/jHOMy xya;o>K- 
HHKy, xoT5i npHpo^a ocBOHjia ee mhoto mhjijihohob jieT Ha3a,r. 

O coBpeMeHHbix ijeHax Ha araTbi mo^kho cKa3aTb cjie^yiomee. 
Bponib H3 ceporo araTa pa3MepoM 3*3cm ctoht 200 pyOjien. IlyroBHu,a 
4*4*0, 5cm c KpacHBbiM KOHTpacTHbiM pHcyHKOM okojio 2000 pyOjien. 
To ecTb caMbifi jiynniHH araT He MoaceT ctohtb ^opoace 200 pyOjien 3a 
rpaMM. B TO>Ke BpeMa njiacTHHa 6pa3HjibCKoro araTa pa3MepOM 
15*10*0, 5cm ctoht Bcero 750 py6jien, to ecTb Bcero 6 pyOjieii 3a 
rpaMM. H 3 Taxon njiacTHHbi mo:>xho c^ejiaTb hcckojibko nyroBHH,, ho 
HeKOHTpacTHbifi pncyHOK c cyOnapajuiejibHbiMH nonocKaMH e/jBa jih 
6yzi;eT cnoco6cTBOBaTb c6brry. ^jia HopHjibcxnx araTOB, cpe^H KOTOpbix 
Taxace ^ocTaTOHHO MHoro cjiaSoxompacTHbix 6ejibix h cepbix araTOB, 
Hcxo^a H3 3aTpaT Ha /joObiny, ijeHy Ha Cbipbe mo>kho onpe/jejiHTb b 750 
- 1000 py6jien 3a kh jiorpaMM. Ee mo>xho chjibho chh3htb /jo 400 - 500 
py6jieii, ecjin He Hcnojib30BaTb aBHaTpaHcnopT, 3aMeHHB ero Ha 3xojio- 
ranecKHe Be 3 /jexo/];bi rana «TP3KOJI» h yBejiHHHTb /joObiny. 
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V 



Phc. 1 Cpe 3 bi cjia6o h<ikjiohhi>ix MHHpajiHH c cy6BepTHKajibHbiM Ka- 
HajioM. OTHeTjiHBo Bii/jHa cHMMeTpHfl nepeBepHyToro KOHyca c yMeHbmemi- 
eM ^naMeTpa BopoHKH k HH3y. 3 ohbi 6ojiee paHHero nojiynpo3pa*iHoro xaji- 
pepoHa TnroTeioT k jiejKaneM 6oKy h 3acTOHHOH nepe^epHnecKoii OKpaime. 
3oHbi nojiocnaToro araTa pacnojiojKeHbi b bhchhcm 6oKy. 
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Phc. 2 Cpe 3 bi MHH^ajiHH c cy 6 ropH 30 HTajn»HMM KaHajioM. Othctjihbo 
B iiJiHbi cy6ropH30HTajibHbie h cjia 6 oHaKjioHHbie noeepxHocTH ocaavaemia. 
3oHbi 6 ojiee paHHero nojiynpo3paHHoro xajipe^oHa TnroTeioT k HH3y. 3 ohm 
nojiocHaToro araTa pacnojiojKeHbi BBepxy. 
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PHC. 3 AraTM C KOHTpaCTHbIM H CJia 60 K 0 HTpaCTHbIM pHCyHKOM OJHHa- 
kobo xopoum, ho nocjie/jHHe 6 ojiee njiOTHbie h nojinpyioTCH 6e3 o 6 pa 30 BaHH» 
marpeHeBOH noBepxHocTH, a 3HaHHT 6 ojiee no/jxo/jHT ^jih H3roTOBjieHHH 
IOBeJIHpHblX H3^eJIHH. 
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Phc. 4 IIonepeHHbie cpe3bi AByxicaHajibHbix h MHoroKaHajibHbix ara- 

TOBblX MHH^aJIHH. 
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Phc. 5 3anojiHemie MHH^ajiHH b ouni 3Tan. BHaMajie o6pa3yeTcn nojiy- 
npo3paHHbiii xajipe^oH, 3aTeM 30Ha nojiocnaToro araTa, no3flHee 30Ha KBap- 
ua. 
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Phc. 6 3anojiHemie MHH/jajiHH b #Ba 3Tana. B nepBbiii 3 Tan o6pa3yeTCH 
nojiynpo3pa*iHbiH xajipeflOH, 3aTeM 30Ha nojiocnaToro araTa, no3flHee 30Ha 
KBapua. Bo BTopoii 3Tan Bee noBTopHeTcn, ho co cbohmh oco6eHHocTHMH. 
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V 





Phc. 7 Bejibiii araT o6jia^aeT MeHboieii KOHTpacTHocTbio, *ieM cepbin h 
TeMHo - cepbiii, 3 to CBH3aH0 c OTcyTCTBHeM npmvieceH apyrax MHHepajioB h 
XHMHH eCKHX 3JieMeHTOB. M05KH0 CKa3aTb, HTO 6eJIbIH araT 3TO CaMblH HHC- 
Tbiii araT. 
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Phc. 8 Cepbiii araT HMeeT pa3Hoo6pa3Hbie, KOHTpacTHbie pncyHKH 
o6mhho 3to nojiocKH 6ejioro, peace rojiy6oro peeTa b cepoM nojiynpo3pa*i- 
hom xajipepoHe. 
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Phc. 9 TeMHo - cepbiH araT oTjiHHaeTcn ot cbctjio - cepbix h cepbix 
araTOB He TOJIbKO KOHTpaCTHOCTbK), HO H XapaKTepHbIM TOJIbKO ^jih ho- 
pHjibCKHx araTOB cHHesaTbiM ottchkom nojiynpo3paHHoro xajme^oHa. 
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Phc. 10 CimeBaToe h rojiyOonaToe noAKpauiHBaHHe HopHjibCKHx ara- 
tob TeM He MeHee He npHBo/jHT k o6pa30BaHHio coOctbchho can^HpHHOBbix 
pa3HOBH^HOCTeH, a HCaJIb. 
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Phc. 11 >KejiTOBaToe noaKpaiuHBamie araTOB rn^pooKHCJiaMH 5Kejie3a 
HB.neHiie pe^Koe h o6i»ihho xapaKTepHo ^jih cep/jojimcoB. Bo 3 mo>kho, 3to cbh- 
3aH0 c jioKajibHbiMH Bbixo^aMH paccojioB apTe3naHCKoro npoHCxoac/jemiJi. 
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Vi 



4 


Phc. 12 KpacHOBaToe noaKpaiuHBamie araTOB oKiicjiaiviH Mean HBJie- 
Hiie o6biHHoe, nacTO TaKHe KpacHbie miTHa conpoB03*yjaioTCJi MejiKoii BKpa- 
IIJieHHOCTblO CaMOpO^HOH Me/JH. 
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Phc. 13 Cpe 3 bi MHH^ajiHHbi c cy6BepTHKajibHbiM KaHajioM. Othctjihbo 
bhaho yBejiHHeHHe KOJinnecTBa araTOBbix cepbix cjioeB h hx moiphocth k 
B epxy. K HH3y >Ke yBejiHHHBaeTcn /jojiji 6 ojiee paHHero nojiynpo3paHHoro 
xajipe^oHa c B03pacTamieM KOJinnecTBa h moiphocth cjiohkob. B pejioM ace 
Ha6jno^aeTCH cHMMeTpira BopoHKii, KOTopaa cTpeMHTca crjia^HTb nepBOHa- 
najibHbiH HenpaBHjibHbiH o6beM. 
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Phc. 14 CBeTjio-cepbie araTM c pyn. Myr^MKop, npHTOKa p. KypeiiKH. 
OneHt noxomie araTM oneHt nacTo BCTpenaioTcn Ha njiaTO Xapaejiax, ho 
TeMHo-cepMH xajipe^oH BCTpenaeTCH tojibko b Me3*yjypeHbe pen MacTax- 
Xajia h KyMra. 
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Phc. 15 Eejibiii uiecTOBaTbiii KBapu 3anojiHneT o6biHHo 6ojiee 95% 
MHH/tajiHH h, MnrKo roBopa, He HBjineTCH pe/jKHM Ha njiaTo Xapaejiax. Oa- 
HaKo b coneTaHHH c araTOM b KpynHbix MHH/jajiHHax h oh npHo6peTaeT #e- 
KOpaTHBHbie CBOHCTBa. 
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Phc. 16 EejibiH Henpo 3 paHHbin \a.meion bo BHenmeii 30He BBjieime 
fljin HopnjibCKHx araTOB pe/pcoe. TeM 6ojiee, Kor^a bmccto 6 ejioro nojiocna- 
Toro araTa, o6pa3yeTcn rojiy6oBaTO-cepbiii nojiynpo3paHHbiii araT h tojibko 
nocjie Hero, HaHHHaeT OTjiaraTbCH oejibiii araT b caMOM peHTpe MHH^ajiHHbi. 
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Phc. 17 KpynHbie MHH/jajiHHbi c MeiK^ypeHbn peK MacTax-Xajia h 
T ajibMH. KpoMe BHeuiHeii 30 Hbi rojiy6oBaToro pBeTa cxo^ctbo npaKTHHecKH 
OTcyTCTByeT, TeM He MeHee, 3th MHii/ia.imibi jieiKajm pa/io\i. 
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Phc. 18 KpynHbie MHH^ajiHHM c Me:*yjypeHbJi peK KyMra h TajibMH. 
CxOflCTBO MHH^aJIHH, IipOIvlC BCerO B TeMHO-CepOM, £0 HepHOrO C CHHeBaTblM 
OTTemcoM nojiynpo3paHHOM xajipe^oHe, xapaKTepHOM TOJibKo ^jih MHH^ajiHH 
KyMrHHCKOH H CaMOe^CKOH CBHT. 





Phc. 19 Haii6ojiee KpynHaH MHH/jajiHHa H3 Haii/jeHHbix Ha Bo^opa3^ejie 
pen TajibMH h KyMra. Ha HHiKHeM ^oto b jicbom HH/KHeivi yrjiy KpynHbin 
no^BO^HU|HH KaHaji. CjieBa BBepxy h b npaeoM yrjiy BbiBo^auiiie Kamuibi. 
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Phc. 20 OparMeHTM HanOojiee KpynHbix H3 HaiiaeHHbix Ha 

Bo^opa3^ejie pen TajibMH h KyMra. ^jih 3 ano .11 Hernia nojiocTeii xajipe^oH- 
araT-KBapueebiM arperaTOM noTpeOoBajiocb He MeHee ^Byx 3TanoB. 
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Phc. 21 IIoBTopHaH 30Ha nojiynpo3paHHoro xajipeaoHa b peHTpe mhh- 
^ajiHHbi, roBopHT o tom, hto b Hanajie BToporo 3Tana He tojibko KpynHbie, 
ho /jance MejiKHe MHH/jajiHHbi He Bcer/ja 3anojiHeHbi nojmocTbio. 
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Phc. 22 KoHTpacTHaH pHTMHHHaH cjiohctocti* 6ejibix h rojiy6oBaTbix 
cjioeB c TeMHo-cepbiM xajme^oHOM nBjineTcn rjiaBHoii OTjiHHHTejibHOH oco- 
6eHHocTbio HopnjibCKHx araTOB. 
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Phc. 23 TnnHHHoe CTpoemie MHH^ajiHH, 3 anojmeHHbix b ojiih 3 Tan, co- 
ctoht H3 BHeniHeii 30Hbi nojiynpo3paHHoro xajipeaoHa, 30Hbi cjioHCToro ara- 
Ta h 30Hbi KpHCTajiJiHHecKoro KBappa. 
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Phc. 24 MnH^ajiHHbi BbinojiHeHHbie nojiHocTbio tcmho - cepbiM, ce- 
pbiM h cBeTjio - cepbiM nojiynpo3paHHbiM xajme^oHOM BCTpenaioTcn oneHb 
HacTO. 3to npoHcxo/jHT noTOMy, hto nojiocTb MiiH^a.miHbi 3anojiHneTCH 
paHbiue, neM HacTynaeT CTa/jira oopa30BaHmi nojiocnaToro araTa. 
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Phc. 25 Cpe 3 bi araTOBoii MHH^ajiHHbi c MHoroHHCJieHHbiMH nceB^oKa- 
HajiaMH. I Iceiuokaiia.iia o6pa30BaHbi KaKHM-To 6ojiee paHHHM HrojibnaTbiM 
MHHepajioM, oopocuniM xa.iuc ionoM b Hanajie nepBOH cTa^HH 3anojiHeHHH. 
Bnocjie^CTBHH HrojibnaTbiii MHHepaji 6 mji BbimejioHeH, a nojiocTb 3anojme- 
Ha nbijieBaTbiM arperaTOM c rn^pooKHCJiaMH 3Kejie3a. 
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Phc. 26 IIonepeHHbie cpe3bi araTOBoii MmmajiHHbi c MHoroHHCJieHHbi- 
mh ncee^oKaHajiaMH (b Bepxy) h npo/jojibHbni ckoji *iepe3 cKejieTHbiii KpH- 
CTajiJi nceB^oKaHajioB (b HH3y). B BcpxHCM npaeoM yrjiy hhvkh£to cuHMKa 
BH^Hbl BXOflbl B BblipeJIOHeHHbie CKB03Hbie nyCTOTbl. 
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Phc. 27 IIpoAOJibHbie cpe 3 bi nepe 3 nceB^oKaHajibi b MHH^ajiHHe Bbi- 
nojiHeHHoii nojiynpo3paHHbiM xajme/joHOM. Bojiee pamme HrojibnaTbie iqm- 
CTaJIJIbl pOCJIH OT ^Ha MHH^aJIHHbl Bfiepx. KopOTKHe KpHCTaJIJIbl BnOCJie^CT- 
Biiii npn ooBo.iaKHBaHiiii hx arperaTOM xa.me.ioiia 06 pa 30 BbiBa.u 1 cBoeo 6 - 
pa3Hbie nmi h CTOJi 6 bi. ^jiHHHbie kpncia.i.ii>i Hepe^Ko npopacTajin MHH^a- 
JIHHy £0 KpOBJIH. 
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Phc. 28 HajiHHHe nceBpoKaHajioB chjibho ycjiojKHHeT pacyHOK araTo- 
boh MHH^ajiHHbi. CjiOHCTaH 30Ha o6pa3yeTcn no35Ke h Bi>iny>K icna npncno- 
ca6jiHBaTbcn k 6 ojiee paHHHM nceBpoicaHajiaM. IIojiynpo3paHHaH 30Ha xaji- 
pepoHa co3paeT rjiy6HHy h o6i»eMHocTb njiocKOMy pncyHicy. TaKaH TexHHKa 
H3o6pa5KeHHn po chx nop He nopBjiacTHa hh opHOMy xyp ovk h hK y, xoth npH- 
popa ocBOHjia ee MHoro mhjijihohob jieT iunap. 
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Phc. 29 IIceB/joKaHajibi OTjiHHaiOTcn ot coSctbchho noflBO/pimHx Ka- 
HajioB TeM, hto cjioiKeHbi o6mhho caMbiM paHHHM xajmeaoHOM, o6pa3yio- 
miiM nepBbiH cjioh, noKpbiBaKuuiiH bch) cTeHKy MHH^ajiHHbi. Ioria Ha oca- 
Ht^eHHe eme oneHb cnjibHo bjihhjih 3JieKTpHHecKHe npopeccbi. Bnocjie/jCT- 
bhh rjiaBHyio pojib mpa.ia cnjia rpaBHTapHH, no3TOMy Bee nocjieayiomHe 
30Hbi o6jieKaioT 6ojiee paHHne nceB/joicaHajibi. 
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Phc. 30 HHor^a nceB/joKaiiajibi HanoMHHaioT ,zjpy3y HrojibHaTbix Kpa- 
CTajiJioB, HHor^a 3 to e^HHHHHbie Hrjiono^oOHbie o6pa30BaHii», Hepe/jKo hx 
OH eHb MHOrO, HTO npHBO^HT K 06pa30BaHHH) MeJIKOKOHpeHTpHHHOrO pHCyH- 
Ka, hjih HanoMHHaioT moxobuh araT. 
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Phc. 31 B cpe3ax araTOBbix MiiH^a.mm iicciviOKana.ibi BbirjinaaT KaK 
mapiiKii, rpH6oHKH, ctoji6hkh b peHTpe KOTopbix, KaK npaBHjio, coxpaHH- 
iotch HrojibnaTbie nycTOTbi BbinojmeHHbie b nocjie^CTBHH apyrHMH MHHe- 
pajiaMH (BepxHHe chhmkh). Ho He pe^Ko ohh nojiHocTbio 3aMemaioTCH KBap- 
ueM hjih xa.iue ionoM (hhvkhhh chhmok). 
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Phc. 32 OTjiHHHe BbiBopnipero KaHajia ot nceBpoicaHajia b tom, hto 
cjioh araTa o6jieKaioipHe BbiBopnipero KaHaji H3omyTbi H3 MHHpajiHHbi, to 
ecTb ot peHTpa k nepii(|)epnii (BcpxHiiii npaBbin chhmok). 6 nceBpoKaHajie 
Hao6opoT cjioh o6jieKaioT Hrjionopo6Hoe o6pa30BaHHe ot nepH^epHH k peH- 
Tpy, hto pejiaeT hx iioxovkiimii Ha nopBopHipne KaHajibi. 
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Phc. 33 nopBopnipHe KaHajibi oneHb noxovKH Ha nceBpoicaHajibi, hx 
cxopctbo b tom, hto cjioh o6jieKaioT KaHaji ot nepii(|)epnn k peHTpy. C ppy- 
TOH CTOpOHbl, nopBOPHUlHH KaHaJI 3TO nOCJiepHHH nOJIOCTb B MHHpajlHHe (Ha 
HH^cHeM cHHMKe 0Ha cnpasa). 
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Phc. 34 IIonepeHHbiH cpe3 no^Bo/jamero KaHajia (BBepxy) h npo/jojib- 
Hbiii cpe3 BbiBo^nmero KaHajia (c6oKy) TaKHe cpe3bi oneHb pe^Kii, bh/jhmo 
H3-3a Toro, hto no^Bo^nmHH KaHaji pacnojiaraeTca name Bcero bhg Mim^a- 

JlHHbl. 
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Phc. 35 B BbiBo^fliiiiix KaHajiax cjiohkh araTa 3arHyTbi no xoay ^bh- 
/KeHiia pacTBopa n HanpaBjieHbi ot pempa k nepii(|)epnii MHHpajiHHbi. Ohh, 
KaK npaBii.no, hmgiot Tpy6oo6pa3Hyio <])opMy, HMeiomyio TeHpeHpnio k 3a- 
paCTaHHH) 60Jiee n03,HHHMH CJIOHKaMH. 
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Phc. 36 B cpe3e nepe3 BbiBoaaimiii KaHaji cjiohkh araTa BjiojKeHbi apyr 
b ^pyra no npnHpnny KOHyc b KOHyce. B pe3yjibTaTe o6pa3yeTca pncyHOK 
HanoMHHaiouiHH UBeTOK, rpn6 hjih o6biHHyio jieiiKy. 
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Phc. 37 BbiBo^nmne KaHajibi MoryT 6biTb aocTaTOHHo KpynHbiMH 
(eepxHHH pa/j), ho, KaK npaBii.no, ohh 6bicTpo 3apacTaioT /jo ceneHHH ot 1 
3mm. 
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Phc. 38 BbiBo^nmne KaHajibi, KaK npaeiuro, o6pa3yiOT KpaciiBbrii pa- 
cyHOK, ho name Bcero ero HajiHHHe npaKTHHecKH He3aMeTH0 (chhmok bhh- 
3y). 
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Phc. 39 IJeojiHTbi b MHH^ajiHHax 6 a 3 ajibTOBbix noKpoBOB BCTpenaioTcn 
o*ieHb nacTo. O^HaKo hx co HaxojK/jeHHe b o uioii MHH/jajiHHe HBjieHHe otho- 
CHTejibHo pe/jKoe, TaK KaK o6mhho b Hanajie nepe^ xajme^oHOM noHBJiaeTCH 
KajibpHT. IJeojiHTbi no^KpauiHBaioTCH coe^HHeHHHMH 2Kejie3a, ho He TaK Hp- 
KO KaK OAHa H3 pa3HOBH^HOCTeH peOJIHTOB - TOMCOHHT. 
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PHC. 40 IIjIOHHaTOCTfe, TO eCTb HHTeHCHBHOe MHOrOKpaTHOe H3rH6aHHe 
cjiohkob araTa hbjichho ^jih hophjibckhx araTOB aobojii>ho pe/jKoe. Bh/jhmo 
no 3T0My ohh c ypajibCKHM «uianTaHCKHM nepejin^TOM» copeBHOBaTbcn He 
MoryT. Ho hchto no,zjo6Hoe y Hac TOJKe ecTb. 
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rjiaea 2 
CEP^OJIHK 


Cep/jojinx H3BecTeH c rjiy6oKOH /jpeBHOCTH. Yace Tor/ja cep^ojinx 
CHHTaJICH TaJIHCMaHOM, BBI3BIBaiOIIi;HM CHMIiaTHK) npOTHBOnOJICBKHOrO 
nojia, npHHOCumHM 6oraTCTBO h Bjiaro/jeHCTBHe, noMoraiomHM b Top- 
roBjie h /jejiax. Cep/jojinx o6eperaeT Bjia^ejibija ot xojijiOBCTBa, 3jibix 
^yxoB, 3am;Hm;aeT ot crjia3a, npe/joxpaiuieT ot ccop h cnopoB. Cep/jo- 
jihk CHHTajica CTacTjiHBbiM h npHHOcumHM 3/jopoBbe xaMHeM, oco6eH- 
ho ot 6ojie3Heii, Hjiyninx ot «cep,zma», nojiomrrejibHO BjiiraiomHM Ha 
cocyzjncTyio CHCTeMy. H3,zi;aBHa cwrajiocb, hto oh cnoco6cTByeT ,zi;eTO- 
poac^eHHio, npe^oxpaHaeT ot Becnjio/jna. Pyxa, Hocjrmajr cep^ojinx, 
HHKor/ja He oBe^HeeT. AcTpojiora CHHTajiH, hto cep/jojinx xoporno 
no^xo^HT jjjw Bcex 3HaKOB 3o^HaKa, ho oco6chho noMoraeT EjiH3He- 
u,aM h TejibijaM. Cep/jojinx ynoMHHaeTCn b Bh6jihh cpe^H xaMHeii, yx- 
pamaiomHx HarpyzjHHX nepBOCBumemnixa. 

CymecTByiOT pa3JiHHHbie Bepcnn npOHCxoac^eHHB ero Ha3Bamui. 
Cjiobo 3to, 6e3ycjiOBHO, pyccKoe, npHine/jinee H3 /jpeBHOCTH. O/jHaxo b 
o^hom cjiyrae oho TpaxTyeTcn, xa k pajiyiomHH cep/jije (cep/jenHbiii 
jihx), b /jpyroM xax cep^HTbra jihx, to ecTb xpacHbin no ijBeTy xaMHa, b 
TpeTbeM xax cojihcthbih jihx (jrpnjia jihx) upocTHbiii jihx, chhohhmhh- 
hbih cep^HTOMy jiHxy. B jiio6om cjiynae cepjjojiHx y cjiaBim flBjiaeTCn 
CHMBOJIOM OHeHb 60 JIBIH 0 H 3HepTHH, H/jyiljeH OT COJIHH,a, apXOH 3MOIJHH 

H/jymeii ot cep/jija. 

B Bh6jihh cep/jojiHX ynoMHHaeTCn no/} hmchcm cap/jOHHXC no 
HMeHH ropojia Cap/jnca, H3 xoToporo ero npHB03Hjin. H 3 Cap/jnca b 
TOM HHCJie npHB03HJIH H pyBHHbl, HMeiOmHe B ^peBHOCTH CXO/JHOe Ha- 
3BaHne cap/jnc (cap/jOHnx). Bbitb MoaceT, b /jpeBHne BpeMeHa Ha3BaHne 
cap/jOHHX 6bijio o6ih;hm jijhi o6o3Ha t ieHH5i xpacHbix xaMHefi h Mejxjiy 
py6HHOM h cep/jojiHxoM He jiejiajra 6ojibihoto pa3JiHHHa. B cb»3h c neM, 
cep/jojiHX MOJxeT 6biTb jihihb pycncjiHxaijHeH cap/jOHHxa c npn/jaHHeM 
eMy CBoero, HaijHOHajibHoro CMbicjia. B /jpeBHeM Phmc xpacHbin ijbct 
xaMHa accoii;HHpOBajiH c ijbctom cbiporo Maca (no jiaTbiHH Maco-carne), 
OTCio^a ero Ha3BaHHe xapHeoji. 
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Enje Jiio/jh paHHHx xyjiBTyp Hh^hh, MeconoTaMHH, Ermrra 3aMe- 
thjih, hto cep/jojiHK jierKO OT^ejiaeTca ot Bocxa h tjihhbi, no3TOMy H3 
Hero nacTO H3roTaBjiHBajiH nenaTH. Bnocjie/jCTBHH nenaTH CTaHOBH- 
JIHCB Bee 6oJiee MHHHaTIOpHBIMH H npeBpaTHJIHCB B reMMBI, KOTOpBie 
MOrjIH BBinOJIHaTB (jjyHXIJHIO He TOJIBKO nenaTH, HO H BBICOKOKJiaCCHOrO 
K)BejiHpHoro yKpameHHH. T cmmbi hochjih b BH/je MejjajiBOHa hjih b BH/je 
nepcTHfl. reMMBi, jjaiomHe BBinyKjiBie H3o6pa>xeHHfl Ha3BiBajin - hh- 
TajiB^MH, BorHyTBie - xaMe^MH. Ahthhhbic xaMen, KaK o6pa3n;Bi iOBe- 
jiHpHoro HCKyccTBa /jocthtjih coBepmeHCTBa HenpeB30H^;eHHoro, #a>xe 
npn coBpeMeHHBix B03M0/KH0CT5ix ajiMa3Horo HHCTpyMeHTa. rpenecKne 
h pHMCKHe MacTepa b MHHHanopHBix KaMeflx H3o6pa»cajiH rjiy6nHy 
npocTpaHCTBa, HcnojiB3ya pa3H0ijBeTHBie cjioh cap^omixca, a mcjib- 
naHHiHMH ^eTajiaMH HacTpoeHne nepcoHaacen b ochobhom 6oroB h 6o- 
raHB, ijapeH h HMnepaTopoB. Ctohmoctb amnnHOH «KaMen KoHCTaH- 
THHa» c^ejiaHHOH H3 KapHeojia conocTaBHMa co ctohmoctbio 6pnjuiH- 
aHTa Toro >xe Beca. IIo 3 TOMy #o chx nop cep/jojinx CHHTaeTca /jparo- 
u,eHHBiM KaMHeM. B HacTOJimee Bpeivui oeHa Heo6pa6oTaHHoro xaMroi He 
BBicoKa, b CHjiy ero 6ojibhioh pacnpocTpaHeHHOCTH. TeM He MeHee, no 
HacTOimjeMy, KpacHBBie KaMHH oneHB pe^xH. Han6ojiee pacnpocTpa- 
HeHHaa orpaHKa - BBinyxjiBiH Ka6omoH c o6pa6oTaHHOH BHyrpeHHeH 
rpaHBio, ycHjiHBaiOHi;eH nrpy BHyrpeHHeH CTpyxTypBi xaMHJi. 

Kax h araT, cep/jojinx jrejiaeTCfl nojiynpo3panHOH, oparoxeBO - 
KpaCHOH pa3HOBH^HOCTBK) MHHepaJia Xajme^OHa, TO eCTB CXpBITOXpH- 
CTaJIJIHHeCKOH, TOHKOBOJIOKHHCTOH pa3HOBH^HOCTH XBapIja (SiCE). 

TBep^ocTB no niKajie Mooca - 7,5, hto Hecxojitxo BBirne, neM y nponHx 
xajnje/jOHOB, tto CB^3aHO, ohcbh/jho, c hojihbim 3anojiHeHHeM MHXpo- 
nop coe^HHeHHBMH 5xejie3a, npn/iaiomHMH eMy /jonojiHHTejitHyio 
npoHHOCTB. Oxpacxy ot acejiToro, oparoxeBO - KpacHoro, tcmho - xpac- 
hoto /jo xpacHO - KopHHHeBoro eMy npn/jaiOT rn/jpooxHCJiti h okhcjibi 
>xejie3a. B 3aBHCHMOCTH ot ottchkob n;BeTa cep/jojinx HMeeT eme He- 
ckojibko pa3HOBH^HOCTeH. Han6ojiee HacBimeHHBiH /jo tcmho - xpacHO- 
ro nojiynpo3panHoro, Ha3E>reaeTCfl KapHeojiOM. Cap^epaMH o6bihho Ha- 
3BmaiOT yKejiTBie xajiuie^OHBi, cep/jornncaMH - oparoxeBO - KpacHBie. 
Cep/jojiHK acejiToro n,BeTa Ha3tiBaeTCfl jiHHxypneM, oh 6ojiee np03pan- 
hbih, neM cap/jep. Cap/jOHnxc - 3to cep/jojinxoBafl oparoxeBO - xpacHaa 
pa3HOBH^HOCTB araTa c napajuiejiBHBiMH hjih xoHijeHTpHHecxHMH xoh- 
TpacTHBiMH cjiojimh nepeMejxaiomHxcji 6yporo, 6ejioro h rojiyOoBaTO- 
ceporo n^BeTOB. IlpoBecTH neTxyio rpaHHiiy Mox/jy bccmh 3thmh pa3- 
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HOBH/JHOCTBMH Cep^OJIHXa /JOBOJIbHO CJIOaCHO, npHHCM 3anaCTyK> OHH 
Bee Moryr npHcyrcTBOBaTb b o^hom KycKe b BH^e B3aHMonepexo,zi,aHi,Hx 
,zipyr b /jpyra 30H, cjiohxob h rorreH. 

^aHHtie o u;ejie6m>ix CBOHCTBax cep/jojinxa, co/jepacamneca b 
^ peBHeKHTancKHx h aHTHHHbix TpaKTaTax, a Taxace b Tpyzjax EnpyHH, 
ABHu;eHHi>i, IlapaijejiBca h MHorax ^pyrnx H3BecTHeHHiHx Bpanen h 
yneHBix nponmoro CBH/jeTejibCTBOBajiH, hto cep/jojinx y acemijHH pery- 
JIHpyeT KpOBB, yCMHpBeT JIHXOpa^KH H HepBHBie 6oJie3HH. Cep^OJIHK 
pexoMeH^yeTca hochtb npn 6a3e^OBOH 6ojie3HH b BH/je 6yc. Oh co/jen- 
CTByeT 6tiCTpoMy H3JieneHHio B3B h paH. Ilojie3eH npn jieneHHH 6poH- 
xHajitHOH acTMBi, peBMaTH3Ma, cejie3eHKH (yBejiHneHHe, ynjiOTHeHHe, 
onyxojiH), 3a6cmeBaHH»x no3BOHOHHHxa, 3a6ojieBaHHax xpoBH, aHeMHH. 

Y AjiexcaH/jpa CepreeBHna IlyHiKHHa 6biji cep^ojinxoBbiH nep- 
CTeHt, no^apeHHtiH eMy rpa(j)HHeH EjiroaBeTOH KcaBepbeBHOH BopoH- 
u,oboh. Il.B. Ahhchkob nHHieT: «CecTpa noaTa, O.C. IlaBjimn;eBa tobo- 
pHjia HaM, hto xor/ja npnxo/jHjio H3 O/jeccbi nncbMO c nenaTbio, H3y- 
KpameHHOio tohho TaxnMH ace xa 6 ajiHCTHnecxHMH 3 HaxaMH, xaxne Ha- 
xo^hjihcb h Ha nepcTHe ee 6 paTa. Oh 3anHpajica b CBoen KOMHaTe, hh- 
xyzja He bbixo/jhji h HHKoro He npHHHMaji k ce 6 e». Pent H/jeT o nncb- 
Max H 3 O^eccbi ot E.K. Bopohijoboh, 3 ane t iaTaHHbix TaxHM ace nepCT- 
HeM. IlyHiKHH Bepnji b Hyzjo/jeHCTBeHHyio CHjiy xaMHa, no CBH/jeTejib- 
CTBy AHHeHKOBa «IlyHiKHH no H 3 BecTHOH ckjiohhocth k cyeBepHio, co- 
e^HHaji /jaace TajiaHT cboh c ynacTbio nepcTHa, HcneinpeHHoro xaxHMH- 
to Ka 66 ajiHCTHnecKHMH 3 HaxaMH h 6 epeacHO xpaHHMoro hm». IlepcTeHB 
npe^CTaBjiaji co6oh 6 ojn>moe BHToe 30JiOToe xojibijo c Kpynm>iM 8 - 
yrojibHBiM xaMHeM cep/jojnixoM KpacHOBaToro ijBeTa. Ha xaMHe 6 tuia 
Bbipe3aHa BOCTOHHaa Ha/jnncb. Ha# Ha/jnncbio noMenjeH opHaMeHT H3 
CTHjiH30BaHHoro H3o6paaceHHa BHHorpa^Hbix rpo 3 ^eH, CBH/jeTejibCT- 
ByiomHM 06 KpbiMCKO - xapaHMCKOM nponcxoac/jeHHH /jparoijeHHOCTH. 
3to KOJibijo b/joxhobhjio ero Ha 4 cthxotb opeHna: «CoacaceHHoe nncb- 
mo» (,zi;exa 6 pb 1824), «XpaHH mchb, moh TajiHCMaH» (npe/jnojioacH- 
TejibHO aBrycT 1824 - 1-a non. 1825), «B nenjepe TaHHOH, b /jeHb roHe- 
hbb» (1825), «TajiHCMaH» (1827, HanncaHO b cbb 3 h c npHe 3 ^ 0 M b ne- 
Tep 6 ypr Bopohijoboh). 

nepCTeHb H3 cep/jojnixa 6biji y HanoaeoHa h y noaTa Urn. Eanpo- 
Ha. B Hanajie XX Bexe cep/jojinx CTaa hcthhhbim chmbojiom pocchh- 
cxoh no33HH Hanajia ctojicthb. Becb ijBeT pyccxoii no33HH cepe6p»HO- 
ro Bexa jho6hji 6bmaTb b xoxTe6ejibcxoM /jOMe MaxcHMHjinaHa 
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BojioniHHa. OOjia/jaTejuiMH «4>epjiaMnHKCOB», KaK Ha3BmajiH KptiMCKHe 
KaMeniKH tocth BojioniHHa, CTajiH Ochit MaH^ejibuiTaM, Ajmpeil Be- 
jibih, AneKcaH^p rpHH, HHKOJiaH TyMHjieB, MapHHa U,BeTaeBa, Ajiex- 
cen Tojictoh, MnxaHji ByjiraKOB. 

B OKpeCTHOCTHX HopHJIBCKa Cep^iOJIHKH BCTpenaiOTCfl HCKJIIOHH- 
TeJIBHO B rpaBHHHO - raJieHHBIX OTJIO»CeHHBX. B KOpeHHBIX CKaJIBHBIX 
nopo^ax BCTpenaiOTCH tojibko onncaHHBie paHee araTti. TeM He MeHee, 
ohh npaKTHHecKH H^eHTHHHti no xapaKTepy pncyHKa. 3to no3BOJiaeT 
CHHTaTb hx npo/jyKTOM pa3pymeHHa Bee Toro nee 6a3am>TOBoro njiaTO. 
Ho cep^ojiHKH BCTpenaiOTCH He bo Bcex rpaBHHHO - rajienHBix OTjio^ce- 
hh ax, KOTopBix He Majio, Ha njiaTO nyTopaHa h io>KHee. A tojibko b 
panoHe ^yzjHHKH h /jajiee no ceBepHOMy (jiacy njiaTO nyropaHa b cto- 
pOHy XaTaHTH h Ha TafiMBipe. To ecTB TaM, r^e cobccm HejjaBHO 6bijio 
cojieHoe Mope. TaKHM o6pa30M, 3aMenaTejiBHBie oparoxeBO - KpacHBie 
HOpHJIBCKHe Cep^OJIHKH nOJiyHHJIH CBOH IJBCT HaMHOTO n035Ke o6pa30- 
BaHHa araTOB b pe3yjiBTaTe npnpo/jHoro oxpaniHBaHna b MopcKon BO/je. 
npHCyTCTBHe Cep/JOJIHKOB 3TO nOKa3aTeJIB MOpCKHX OTJIO>KeHHH. 

B HacToirujee BpeMa b Mara3HHax Pocchh H 3 jjejraH H3 cep^ojnnca 
HJIH Cap^iOHHKCa HeT COBCeM. To, HTO JIOKHT no^; 3THM Ha3BaHHeM 3TO 
jih6o HCKyccTBeHHO OKpameHHBie b KpacHBifi ijBeT Henp03panHBie 6pa- 
3HjiBCKne araTBi, jih6o KpeMHeno/joOHBie nojiynpo3paHHBie hh/jhhckhc 
cap/jepBi. Hnnero o6uiero c HacToamHMH cep/jojimcaMH ohh He hmciot. 
Tjia^a Ha to, hto b HacToamee BpeMa Ha3BiBaiOT cep/jojiHKOM, BOoOnje 
He noHBTHO, KaK nyniKHH, HanojieoH h EafipOH motjih CHHTaTB 3tot 
KaMeHB TaJIHCMaHOM. ^eJIO B TOM, HTO MHHepaJIBHail pa3HOBH^HOCTB - 
cep^ojiHK h KDBejiHpHBiH cep/jojiHK 3to He o/jho, h TO>Ke. no MoeMy 
MHeHHio, k K)BejiHpHBiM cep/jojimcaM, cap/jepaM h KapHeojiaM Ha/jo ot- 
HOCHTB TOJIBKO «CaMOCBeTBI», HX B HOpHJIBCKHX pOCCBHIHX OKOJIO 5%. 
U,eHa TaKHx Ka6omoHOB (Phc. 81) ^ojimia cocTaBjiaTB He MeHee 1000 
pyOjieii 3a rpaMM (6$ 3a KapaT). CxipBe b BH/je njiacTHH tojihjhhoh 5-7 
mm nopfl/jKa 50 - 100 pyOjien 3a rpaMM. Taxace KaK Oepnjui h KopyHji, 
KOTOpBie ^oObmaiOTca cothhmh tbichh tohh b roji, BecBMa ^ajiexn ot hx 
lOBejiHpHBix pa3HOBH^HOCTeii b jnnje H3yMpy^;a, py6nHa h can(f)Hpa. B 
Mara3HHe MHHepajiOB Ha B^HX (MocKBa) Heo6pa6oTaHHan Mejixan 
rajiBKa pa3MepoM /jo 3 cm caMoro HH3inero copTa npo/jaBajiacB no ijeHe 
1 py6jiB 3a rpaMM, orajiTOBaHHaa 5 py6jien 3a rpaMM. 
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Phc. 41 Cep^ojiHKH 3 to o6mee Ha3Baime Bcex xajme^oHOB h araTOB 
OKpameHHbix b npiipo^Hbix ycjiOBirax rH^pooKHCJiaMH h OKHCJiaMH /Kc.icia. 
Co6CTBeHHO 5Ke Cep^OJIHKOM HBJIfleTCH pa3HOBH,IJHOCTb OpaHVKeBO - KpaCHOrO 
UBeTa. 
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PHC. 42 B 3aBHCHM0CTH OT OTTCHKOB IJBeTa Cep/JOJIHK HMeeT HeCKOJIbKO 
pa3H0BH^H0CTeii. HaH6ojiee HacbiipemibiH /jo tcmho - KpacHoro nojiynpo- 
3pa*iHoro, Ha3biBaeTCH KapHeojioM. 
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Phc. 43 Cap/jepaMH o6mhho Ha3biBaioT acejiTbie xajme/joHbi, xoth ecTe- 
CTBeHHo hhcto acejiToro pBeTa HHKor^a He 6biBaeT, TaK KaK o6inaie.n>no 
npHcyTCTByioT cepbie h 6ypoBaTbie, KopHHHeBaTbie TOHa. 
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Phc. 44 Cep^ojiHK HcejiToro peeTa Ha3biBaeTcn jiHHKypHeM, oh 6ojiee 
npo3paHHbiii, neM cap^ep. HHTepecHo, hto b KopeHHOM 3ajieraHHH b 6a3ajib- 
Tax npo3paHHbix xajipe^oHOB HeT coBceM. Hii iiimo b mopckoh Bo^e nponcxo- 
un He TOJibKo OKpauiHBaHHe, ho h noBbiuiemie npo3paHHocTH, b njiOTb to 
nojiHoro o6ecu;BeHHBaHHH. 
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PHC. 45 Cap/JOHHKC - 3TO Cep/JOJIHKOBaH OpilHVK'eBO - KpaCHaH pa3HO- 
BH^HOCTb araTa C napaJIJiejIBHblMH HJIH KOHUeHTpilHeCKHMH KOHTpaCTHbIMH 
cjiohmh nepeMe^aiomHxca 6yporo, 6ejioro h rojiy6oBaTo-ceporo pbctob. 


57 




Phc. 46 IIo aHajiorHH c cap/jomiKcoM - KapHeojioHHKc - 3to tcmho - 
KpacHan h 6ypa» pa3H0BHAH0CTb araTa c napajuiejibHbiMH hjih KOHueHTpn- 
HecKHMH KOHTpacTHbiMH cjiohmh nepeMejKaiomHxcH 6yporo, 6ejioro h tcmho 
- KpaCHOrO PB6TOB. 
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Phc. 47 IIo aHajiorHH c cap/jomiKcoM - jKejiTaH pa3H0BH^H0CTi> araTa c 
6ejibiMH KOHTpacTHbiMH cjiohmh nepeivievKaiomHxcH 6yporo, jKejiToro h 6ejio- 
ro ueeTOB ioi>Kna Ha3biBaTbc» cap^epoHHKcoM. 
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Phc. 48 IIo aHajiorHH c cap/jomiKcoM 6 jie^H 0 - JKejiTaa pa 3 H 0 BH^H 0 CTi» 
araTa c 6 ejibiMH, >Kc.rn,iiMn h 6 ecpBeTHi>iMH cjiohmh lo i/Kiia Ha3biBaTbCH 
JIHHKypOHHKCOM. 
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Phc. 49 ^obojibho pe/jKaa pa3HOBH/jHOCTb capaoHHKca, Kor/ja TeMHO - 
cepaa, nepBHHHaa OKpacKa c xapaKTepHbiM tojibko /jjih hophjibckhx araTOB 
CHHesaTbiM OTTeHKOM nojiynpo3paHHoro xajme^oHa He nojiHOCTbio nepe- 
KpameHa b cepaojiHKOBbie ijseTa. 
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Phc. 50 OneHb nacTo b cep/jojimcax TpeiuiiHbi h ynacTKH BOKpyr hhx 
6ojiee HHTeHCHBHo oKpauieHbi. Ohcbm^ho, TpemHHbi cjiyiKaT KaHajraiviii ^jih 
OK paniHBaHHB. I Ipu 3tom okhcjiu h rH/;pooKHCJibi >KC.ic ja KaK 6bi npoim- 
TbiBaioT h CKjieHBaioT Becb KaMeHb h ^ejiaioT ero npoHHee. 
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Phc. 51 IjBeT cep^ojiHKa co3paeT He tojibko cbct, oTpavKeHHbiii ot 
BH eumeH noBepxHocTH, ho h cbct, oTpavKeHHbiii ot ero BHyTpeHHeii noBepx- 
hocth. KaMeHb KaK 6bi cbcthtch H3HyTpn, aHajiorHHHoe cbohctbo ecTb y py- 
6 hhob, H3yMpy/;oB, cam|)iipoB, to ecTb pparopeHHbix KaMHen, k kotopmm 
npHMeHHM TpaailHIIOHHblH TepMHH CaMOIJBeT (caMOCBeT). 
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Phc. 52 KapHeoji TaK nee, KaK h cep/jojiHK cbcthtch H3HyTpH, ouia ko b 
6ojiee rycTO - KpacHbix h 6ypbix pseTax. nocjie^Hee b nponeM ^ejiaeT ero He 
nOXOHCHM HH Ha O/JHH H3 npHpO/JHblX CaMOUBeTOB. 
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Phc. 53 JlHHKypHH TaK 2«e, KaK cep^ojiHK h KapHeoji o6jia^aeT cbohct- 
bom BHyTpeHHero CBeTa, ho b 6ejibix h 6jieaHbix TOHax 3Toro ksmua sto 
CBOHCTBO BbirjIHflHT He CTOJIb 3aMeTHO. 
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Phc. 54 CoHeTamie cep/jojiHKa h jiHHKypmi HBJieHHe He pe^Koe b Ho- 
pHjibCKOM paiioHe. Oco6chho pchhtch apKiiii KOHTpacTHbin pncyHOK, Ha- 
npHMep «KpacHaH po3a». 
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PHC. 55 KoimeHTpHHeCKHH pncyHOK Cap^OHHKCa aeHCTBHTeJIbHO Bbl- 
3biBaeT nojio5KHTejibHyio 3Mopmo, pa^ocTb ot npocToro co3eppam«i KaMun. 
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Phc. 56 Cap/joHHKC c napajuiejibHbiMH cjiohmh nepeivie'vKaiomHxcH 
KpacHoro, iKejiToro, 6yporo, 6ejioro pbctob, nojiynpo3paHHbix h KBappeebix 
nojioc. 
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Phc. 57 HepaBHOMepHan nnTHHCTaH oKpacKa b Me^oBo - jkcjitbix h 
KpacHOBaTbix TOHax, a TaioKe npHHyijjiHBOH (|)op\n>i bkjhohghhji aejiaioT no- 
X05KHMH Cep^OJIHKH H CiipiCp I>I Ha HHTapb. Cep^OJIHKH OTJIHHaeT OHeHb Bbl- 
coKaH TBep/jocTb (ohh jierKo peacyT ctckjio) b otjihhhc ot oneHb MnrKoro 
HHTapH. 
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PHC. 58 KpHCTaJIJIHHeCKHH KBiipU CUeMeHTHpOBaHHblH H nO^KpanieH- 
HblH TH^pOOKHCJiaMH 2KeJie3a BHOCHT pa3HOOOpa3Iie B CTpoeHHe Cep^OJIHKO- 
BOH MHH^ajIHHbl. Oco6eHHO 3(|)(|)eKTHO BbirjIH/JHT KpynHOKpHCTajIJIHHeCKHe, 
niecTOBaTbie arperaTbi KBappa b uempe MHH^ajiHHbi. 
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Phc. 59 KoHTpacTHaH OKpacKa, npHHyzjjiHBbie pncyHKH, nnTHHCTocTb, 
pa3JiHHHaa TeKCTypa cjioeB b aHTHHHoe BpeMn yMejio Hcnojib30BajiHCb ^jih 
H3roTOBjieHHn KaMefl. ^Kajib, hto apeBHHM MacTepaM 6buin He aocTynHbi 
HOpHJIbCKHe Cep^OJIHKH. 
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Phc. 60 Me^oBo - HcejiTaa pa3H0BH^H0CTb araTa c 6ejibiMH, iKejiTbiMH h 

6ypbIMH CJIOHMH /JOBOJIbHO CHJIbHO OTJIHHaeTCH OT KpaCHOBaTOrO Cap^OHHK- 

ca. 



Phc. 61 B cep/jojiHKax, cap^epax, jiHHKypHnx h KapHeojiax MHoro 06- 
mero, b cbh3h c neM neTKyio rpaHHpy mo'/Kho npoBecTH TOJibKo b caMbix 
jiyHiuHx pa3H0BH^H0CTnx. B 6ojibniHHCTBe »ce cjiynaeB mhojkcctbo o6pa3poB 
oaH03Ha*mo onpe^ejiHTb He y/jaeTca h Tor^a Ha3BaHiie /jaeTCH Becbivia cy6b- 
6KTHBHO. 
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Phc. 62 B cep/jojimcax noBbimaeTCH npo3paHHocTb b 30He xajipeaoHa h 
iiccB.ioKana.ibi bbii.ihisit He cTOJi6HKaMH a pHjiHH/jpaMH b ueHTpe KOTopbix 
coxpaHHioTCH HrojibnaTbie nycTOTbi BbinojiHeHHbie /jpyrHMH MiiHepajiaiviii. 
ripii 3tom HrojibnaTbie nycTOTbi cjiyiKaT Bnocjie/jCTBHH KaHajiaMH /jjih ok- 
pauiHBaHHH. 
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rjiaea 3 
TOMCOHHT 

Tomcohht 3to MHHepaji H3 rpynnti ijeojiHTOB, KOJibijeBOH amoMO- 
CHJIHKaT KaJIblJHa H HaTpHB. B HopHJIBCKOM paiioHe Ha pexe Hkoh oh 
nacTO BCTpenaeTca b o/jhoh MHH/jajiHHe c araTOM, sdimoh^om h KBap- 
u,eM, o6pa3yn CBoeo6pa3Htie oxBapijOBaHHbie ijeojiHTOBbie araTbi. Tom¬ 
cohht H3^;ajieKa npHBjieKaeT BHHMaHHe npxnM oparoxeBO - KpacHbiM 
u,BeTOM h cojiHH;eno^io6HbiM, pa/jnajibHOJiyHHCTbiM bh/jom c mejixoBHC- 
tbim otjihbom. OKa3ajiocb, hto tomcohht caM no ce6e oneHb HHTepec- 
hbih KaMeHb, OTHOC5imHHC5r TaK)xe KaK h araT k ^paroijeHHbiM xaMHiiM 
III Kjiacca. 

IIo noBepb^M 6pHTaHH;eB h ockhmocob tomcohht CHHTaeTca 3a- 
mHTHbiM aMyjieTOM ot npe^aTejibCTBa, noMoraeT npeojjojieBaTb Tpyzi;- 
hocth h npenaTCTBHB jho6oto po^a, OT^ajiaeT CTapocTb. TajiHCMaH H3 
TOMCOHHTa npHBjieKaeT 3Heprnio H3BHe. AMyjieTbi H3 TOMCOHHTa Haxo- 
,ii;hjih b MecTax 3axopoHeHHH KaMeHHoro Bexa Ha OpHTaHCKHx ocTpoBax. 
Tomcohht y ockhmocob Ha3biBajicn «orHeHHbiM xaMHeM» h 6biji chm- 
BOJIOM OHepTHH. 

Tomcohht Ha 3 BaH b hcctb MHHepajiora ToMaca ToMCOHa, BnepBbie 
^HarHOCTHpoBaBHiero MHHepaji b 1840 ro/jy. MaTepnaji 6biji co6paH b 
ropax KnjmaTpHK rpacjiCTBa ,I(aH6apTOHHiHp Ha oanajje ijempajibHoii 
IIIOTJiaH^HH. y TOMCOHHTa MHO)XeCTBO CHHOHHMOB, CBH3aHHbIX B OC- 
HOBHOM C pa3HbIMH MCCTaMH HaXO/JOK 3TOTO MHHepaJia. Ha pbIHKe MH- 
HepajiOB tomcohht HHor/ja HMeeT KOMMepnecKoe Ha3BaHne rjia3KOBbm 
araT hjih 6bihhh rjia3. XapaKTepHyio xpacHyio bhchihioio 30 Hy c 3(j)- 
4>eKTOM nepejiHBHaTOCTH hmciot h HopnjibCKHe oeojiHTOBbie araTbi c 
KOHIjeHTpHHeCKHMH KOJIbljaMH, HanOMHHaiOmHMH rjia3Hoe h6jioko 6bl- 
xa. AHajioraHHbie tomcokhtm 6buiH Han/jeHbi b CHIA b paiioHe 03epa 
BepxHee b 1888 ro^y. KpacHBbiH araTono^oOHbiH tomcohht H3 ototo 
pafioHa Ha3biBaiOT bhhhcjijihtom b hcctb npo(f>eccopa H. X. BnHHejuia. 

Tomcohht othochtch k Oojibihoh rpynne xojibijeBbix ajiiOMOCH- 
jiHKaTOB Ha3biBaeMOH u,eojiHTaMH. KpHCTajuiHHecKaa pemeTKa ijeojiH- 
tob HMeeT aacypHyio CTpyxTypy c MHoroHHCJieHHbiMH xojibii;eo6pa3Hbi- 
mh npocBeTaMH. B othx «^bipax» 3acTpeBaiOT hohbi Tjoxejibix MeTaji- 
jiob, ra30B, a Tax)xe MHorae opraHHHecxne MOJieKyjibi. LJeojiHTbi Hipa- 
K)T pojib MOJiexyjiapHoro CHTa hjih ryOxn, BnHTbreatomeH b ce6n mho- 
rae Bpe^Hbie BenjecTBa. ChocoOhoctb ijeojiHTOB x HOHHOMy oOMeHy 
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aBjraeTCfl He mh^hhcckoh, a (jjaxTHHecxoii, hto no3BOJiaeT nrapoxo hc- 
nom>30BaTb hx b KanecTBe (Jdhjibtpob /jjia ohhctxh bo/jbi h B03,zjyxa. B 
c|)Hjn>Tpax ueojiHTbi norjiomaiOT h yzjepmiBaiOT hohbi T^acejibix MeTaji- 
jiob: CBHHu;a, ijHHxa, ctpohijhh, xa/jMHa, xpOMa; pa/jHOHyxmi/jOB, hht- 
paTOB h /jpyrnx xhmhhccxhx h 6HOJiorHHecxHx a/job. U,eojiHTbi HacHH- 
TbiBaiOT 6ojiee CTa MHHepajiOB, ho /jparoijeHHbiM xaMHeM CHHTaiOT 
TOJIBXO TOMCOHHT. EjiaTO/japfl BBICOKHM /jeXOpaTHBHBIM xanecTBaM OH 
npHMeHaeTCfl b BH/je BCTaBOK b lOBejiHpHBie yxpameHHJL Ero u,eHa Ha 
pbiHKe conocTaBHMa c ijeHaMH Ha cep/jomixH, 6Hpio3y h aMeTHCTbi 
Bbicmero KanecTBa. 

H3BeCTHbIH pyCCKHH (f)H3HOJIOr H. H. MeHHHKOB, CHHTaJI, HTO 
npOflOJHKHTeJTbHOCTb 5KH3HH HCJIOBexa CHH)XaeTC5I 3a CHCT CaMOOTpaB- 
JieHHa OpraHH3Ma TOKCHHaMH THHJIOCTHOH MHKpO(f)JIOpbI KHHieHHHKa. 
CoBpeMeHHbie npenapaTbi, noraonjaiomHe tokchhbi h BbiBO/jfliijHe H3 
opraHH3Ma Bpe/jHbie MeTa6ojiHTbi jrajnnoTca CMexTa h (f>oc(f>ajiK)rejib, 
»BJIBK)Hi;HeCH HCKyCCTBeHHbIMH IjeOJIHTaMH. B Me^HIJHHe LjeOJIHTBI, H 
TOMCOHHT B TOM HHCJie, HCnOJIB3yiOTCfl B XaneCTBe nHHjeBBIX /JoSaBOX, 
OHH CBH3bIBaiOT H BBIBO/JflT H3 OpraHH3Ma Bpe/JHbie BemeCTBa. 

XHMHHecKaa (J)opMyjia tomcokhtb NaCa 2 (Al 5 Si 5 )O 20 * 6H 2 0, chh- 
roHHa - pOM6HHecKaa. LJbct - 6ejibm, 3a cneT npHMecen >xejie3a ot 
/KejiTOBaToro /jo oparoxeBO - xpacHoro, nepHoro h 3ejieHoro. U,bct nep- 
tm (u,BeT b nopoiHKe) - 6ejibiii. Ejiecx - CTexjniHHbiH, mejixoBHCTbiH, 
nojiynpo3paHHbiH, npocBeHHBafOiijHH. CnaHHOCTb - coBepmeHHaa, 

o 

TBep^ocTb no niKajie Mooca 5-5,5, Y/jejibHbiH Bee, t/cm : 2,2-2,4. J^py- 
rae Ha3BaHHa: 6aroTHT, bkhtcjutht, rappHHrroHHT, th6cohht, xapc{)0- 
CTHJi6hT, KOMnTOHHT, JIHHTOHHT, MC30JIHTHH, 03apKHT, CKOyjiepHT, TpH- 
njIOKJia3, yHTHT, (f)ap3JIHT, H /jp. 

Tomcohht o6pa3yiOT BOJioKHHCTbie, Beepoo6pa3Hbie, pa/jnajibHO- 
jiynncTbie arperaTbi, b BH/je Tax Ha3bmaeMbix nonex, pa3MepoM /jo 5- 
6cm. MnHepaji xpynxHH h 6e3 ero coneTaHHH c xBapijeM jierxo paccbi- 
naeTca. PacnHjiOBxa npOHSBO^HTCH b/jojib /jjihhhoh och xpHCTajuiOB, 
hto C03,zjaeT pncyHOX Bocxo/j^mero cojimja. rycTOOXpameHHbie pa3HO- 
BH/JHOCTH TOMCOHHTa MCH5HOT LJBCT nO/J pa3HBIM yTJIOM 3peHHB OT 6e- 
jiecoro /jo oparoxeBoro h xpacHoro. 3a cneT tohxobojioxhhctoh CTpyx- 
Typbi Ha6jHO/jaeTC5i 3(f>(f>exT mejixoBHCToro nepejiHBa. 

OxBapijOBaHHbiH tomcohht o6pa3yeTC5i Ha paHHHx CTa/jnax 3a- 
nojiHeHHA nycTOT (oxpyrjibix MHH/jajiHH) ra/jpoTepMajibHBiMH bo/jhbimh 
pacTBopaMH, HecynjHMH xpeMHe3eM (Si02). B MHH/jajiHHax oh 3aHHMa- 
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eT BHeniHioio 30Hy, BHyipemiaa, KaK npaBHjio, 3anojiHaeTca 6cjibim 
inecTOBaTbiM xBapijeM, peace cepbiM araTOM. KopeHHoe o6HaaceHne ox- 
Bapu;oBaHHoro TOMCOHHTa /jo chx nop He o6HapyaceHO, e/jHHCTBeHHaa 
BajiyHHaa poccbinb, o6HapyaceHHaa aBTopoM, Haxo/jHTca b cpe/jHeM Te- 
neHHH pexn Hkoh b panoHe Bbixo/ja pexn H3 rop Ha paBHHHy. B ijejiOM 
ace 3tot MHHepaji Ha naaTO ITyropaHa BCTpenaeTca ^obojibho nacTO, ho 
B BH/je MeJIKHX R O lCM nOHCX B MCJIKHX MHH/jaJIHHaX. 

Kor/ja H^enib no rajienHbiM KocaM, tomcohht H3,zi;ajiexa npHBjie- 
xaeT BHHMaHne apxHM opaHaceBO - KpacHbiM, MajiHHOBbiM, acejiTbiM 
H,BeTOM H COJIHH;en0^io6HbIM, pa^HaJIbHOJiyHHCTblM BH/JOM C HieJIKOBHC- 
TbiM otjihbom. Ho co6cTBeHHaa OKpacKa y TOMCOHHTa 6ejiecaa hjih bo- 
o6in;e 6ecu,BeTHaa. OTxyzja ace Taxne apxne ijBeTa? Oxa3braaeTca, xpH- 
CTajuiHnecKaa pemeTKa ijeojiHTOB HMeeT aacypHyio CTpyxTypy c mhoto- 
HHCJieHHbiMH KOJibH;eo6pa3HbiMH npocBeTaMH. B 3thx «flbipax» 3acTpe- 
BaiOT okhcjibi h TH^pooKHCJibi acejie3a, Aaiomne KpacHbie, acejiTbie h 
nepHbie ijBeTa. rycTOOKpameHHbie pa3HOBH^HOCTH TOMCOHHTa mchbiot 
H,BeT no^; pa3HbiM yrjiOM 3peHHa ot 6ejiecoro /jo opaHaceBoro h xpacHO- 
ro. 3to o6bacHaeTca TeM, hto «^bipbi» b xpHCTajunraecxoii CTpyxType 
HanpaBjieHbi b o/jHy CTOpOHy h 3anojiHeHbi KpacHbiM nnrMeHTOM. ITo- 
3TOMy noji pa3HbiM yrjiOM 3peHHa mbi bhjthm jih6o co6cTBeHHbin 6ejibra 
n,BeT TOMCOHHTa, jih6o to, neM 3anojiHeHbi «^bipbi». 3to MoacHO cpaB- 
HHTb c MHoacecTBOM 6ejibix narnex c tohkhmh CTeHKaMH, HanojiHeHHbi- 
MH MajiHHOBbiM HanHTKOM. ECJIH CMOTpeTb Ha HHX c60Ky, TO Mbi BHJTHM 
HenTO 6ejioe, ecjin CBepxy, to SyzjeT npeoSjiajiaTb MajiHHOBbiH h,bct, 
ecjin no a mo6biM ,zipyrHM yrjiOM, to KaKoe-TO coneTaHne c npeo6jia,a;a- 
HneM 6ejioro hjih MajiHHOBoro. 

ConeTaHHe pajinajibHO - aynncTbix arperaTOB TOMCOHHTa h araTa 
aBjieHHe othochtcjibho pe/jxoe, Tax xax o6bihho b Hophjibckom panoHe 
araT BCTpenaeTca cobmcctho c xajibijHTOM. TeM He MeHee, Taxon C 0103 
nojie3eH o6ohm MHHepajiaM. KBapH; h araT /jejiaiOT nponHee BecbMa 
xpynxne htojiohxh TOMCOHHTa, a tomcohht /joSaBjiaeT pa3HOo6pa3Ha b 
pHcyHOX HOpHjibcxHx araTOB. B MHH/jajiHHax tomcohht 3aHHMaeT 
BHeniHioK) 30Hy, BHyrpeHHaa 30Ha, xax npaBHjio, 3anojiHaeTca 6ejibiM 
inecTOBaTbiM xBapH;eM, peace 6ejn>iM hjih cepbiM araTOM. Ecjih cpe3 
npomeji nepe3 cpe/jmoio nacTb nonxH, to mbi bhjihm pa/jHajibHOJiynn- 
CToe «cojnm;e». Ecjih nepe3 nepH(j)epHio to rorrao. Pa3HOo6pa3Haa 30 - 
HajibHaa oxpacxa pa/jHajibHOJiynncTbix arperaTOB b BH/je nepe/jOBaHiia 
CBeTjio h TeMHOOXpameHHbix nojioc He oneHb nororraa, ho ot 3toto He 
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MeHee xpacHBa, oco6eHHO xor/ja b o/jhom cpe3e HaSaio/jaeTca hcckojib- 
KO IjeHTpOB - 3aTpaBOK. 

MnH^ajiHHBi c coneTaHHeM TOMCOHHTa, KBapii,a, xajme^OHa, araTa 
h aniMOH^a BCTpenaiOTca tojibko b BH/je BanyHOB b pycjie peKH Hkoh. 
06bihho ace opaH>KeBbiH tomcohht o6pa3yeT MOHOMHHepajitHtie arpe- 
raTbi b MejiKHx MHH/jajiHHax. Eme peace BCTpenaiOTca imthhctbih ok- 
BaptiOBaHHbiH tomcohht. Pa/jnajibHO - jiynncTbie arperaTbi e/jBa pa3JiH- 
HHMbl, HO OT 3TOTO He MeHee KpaCHBbl. TaKOH pHCyHOK HeM-TO Hano- 
MHHaeT caMbiH KpacHBbiH rpn6 MyxoMop. Ho b otjihhhc ot Hero u,eo- 
jihtbi He tojibko a6cojnoTHO 6e3Bpe^Hbi, ho /jaace nojie3Hbi, Tax xax 
cnoco6Hbi «Bbi^;eprHBaTb» H3 opraHH3Ma hohbi Taacejibix MeTajuiOB h 
Bpe/jHbix ra30B. 

O aeHax Ha OKBapuoBaHHbiH tomcohht HopHUbcicoro paiiOHa MoacHO cxa- 
3aTb caeqyiomee. Oh MoaceT 6biTb Hcnoab30BaH b KanecTBe BCTaBOK b lOBeaHpHbie 
roqejiHa. OneHb xopomo CMOTpHTca Ha qeicopaTHBHbix naHHO h b KanecTBe bctb- 
bok b KpbiniKH HiKaTyjiOK. IIo3TOMy ero qeHa Ha Cbipbe conocTaBHMa c qeHoii Ha 
araTbi cpeqHero KanecTBa, to ecTb okojio 750 pyOaeH 3a KHjiorpaMM. 
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Phc. 63 Tomcohht iiiia.ieka npHBjieKaeT BHinviamie hpkhm opaimeBo 
- KpacHbiM, Ma.miHOBbiM, >Kc.rn>i!M pseTOM h cojiHpenopo6HbiM, pa;uia.ii>no- 
JiyHHCTBIM BHflOM C UieJIKOBHCTBIM OTJIHBOM. 
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Phc. 64 Tomcohht sto MHHepaji H3 rpynnbi peojiHTOB, hto caMoe HHTe- 
pecHoe peeT y Hero 6ejiecbm hjih Booome 6ecuBeTHbiH. OTKy^a ace Taicne 
apKiie pBeTa? OKa3biBaeTcn, KpHCTajiJiHHecKaa pemeTKa peojiHTOB HMeeT 
ancypHyio CTpyKTypy c MHoroHHCJieHHbiMH KOJibpeo6pa3HbiMH npocBeTaMH. 
B 3thx «^bipax» 3acTpeBaioT okhcjiu h ni/jpooKiicjibi 5Kejie3a, /jaioipHe 
KpacHbie, HfejiTbie h nepHbie pseTa. 
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Phc. 65 CoHeTamie pauia.iMio - jiynncTbix arperaTOB TOMcoHHTa h 
araTa HBjiemie othochtcjibho pe^Koe, TaK KaK o6i»ihho b Hophjibckom paii- 
OHe araT BCTpenaeTcn cobmcctho c KajibpHTOM. TeM He MeHee, TaKoii coio3 
nojie3eH o6ohm MHHepajiaM. Keapu h araT /jejiaioT npoHHee BecbMa xpynKHe 
HrOJIOHKH TOMCOHHTa, a TOMCOHHT ^ 06 aBJIHeT pa3H006pa3HH B pncyHOK HO- 
piiJibCKiix araTOB. 
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Phc. 66 KpynHbie MHH/jajiiiHbi c coHeTamieM TOMcoHHTa (po30BaTo - 
KpacHoe), Keappa (6ejioe), xajipeflOHa (cepoe) h araTa (nojiocHaToe) BCTpe- 
HaioTcn tojibko b BH/je BajiyHOB b pycjie peKH Hkoh. 06mhho 2«e opaiKKe- 
bmh tomcohht o6pa3yeT MOHOMHHepajibHbie arperaTbi. 
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Phc. 67 Eejioe h KpacHoe. Eejibiii KBapu h KpacHbiii, KpacHo - opamice- 
Bbifi, po 30 BaTbiH arperaT pa/juajibHo - jiyHHCToro TOMcoHHTa, TaKHe KycoH- 
kh BCTpenaioTCH name Bcero b pycjie peKH Hkoh Ha ceBepe XapaejiaxcKoro 
njiaTo. 
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PHC. 68 ^OBOJIbHO pe^KaH pa3HOBH,IJHOCTb - nHTHHCTblH OKBappOBaH- 
hmh tomcohht. Pa/jnajibHo - jiyHHCTbie arperaTbi e^Ba pa 3 JiHHHMbi, ho ot 
3Toro He MeHee KpacHBbi. 
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PHC. 69 ryCTOOKpameHHbie pa3HOBH^HOCTH TOMCOHHTa MeHHIOT I|BeT 
noa pa3HbiM yrjioM 3pemiH ot 6ejiecoro /jo opaiBKeBoro h KpacHoro. 3to 
o6bHCHneTCH TeM, hto «^bipbi» b KpHCTajuiHHecKOH CTpyKType HanpaBjieHbi 
b o^Hy CTopoHy h 3anojmeHbi KpacHbiM imrMeHTOM. IIo3TOMy no# pa3HbiM 
yrjioM 3peHHH mbi bh/jhm jih6o co6cTBeHHbiii 6ejibm pbct TOMCOHHTa, jih6o 
to, neM 3anojiHeHbi «^bipbi». 
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Phc. 70 Cpe/jH cep^ojiHKOB BCTpenaioTCfl h tomcohhtbi, MopcKaa Bo^a 
KpacHT hx b iKejiTO - 6ypbiii pBeT 3a cneT rH^pooKHCJioB »cejie3a. K coafajie- 
hhh), b TaKHx o6pa3pax OTcyTCTByeT nojiynpo3paHHocTb, KOTopaa cHHTaeTcn 
rjiaBHbIM CBOHCTBOM K 11 MHB, Iipii6jIItfKaiOII|IIM erO K lOBeJIHpHbIM pa3HOBH^- 
HOCTHM. 
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Phc. 71 B MHH^ajiHHax tomcohht 3amiMaeT BHeumioio 30Hy, BHyTpeH- 
hhh 30Ha, KaK npaBiuio, 3anojiHHeTCH 6ejibiM mecTOBaTbiM KBapueivi, poke 
6ejibiM hjih cepbiM araTOM. 
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Phc. 72 Tomcohht o 6 pa 3 yioT BOJioKHHCTbie, Beepoo 6 pa 3 Hbie, pa^najib- 
HOJiyHHCTbie arperaTM, b Bii^e TaK Ha 3 biBaeMbix noneK. LJbct TOMCOHHTa 
6 ejibiH, ho 3a cneT npHMecen 5Kejie3a pseT b pa3JiHHHbix 30Hax ot jKejiTOBa- 
Toro 30 opamiceBo - KpacHoro, nepHoro h 3ejieHOBaToro. 
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Phc. 73 Tomcohht o6pa3yioT bojiokhiictmc, Beepoo6pa3Hbie, pa^najib- 
HOJiyHHCTbie arperaTbi, b Bii^e TaK Ha3biBaeMbix noneK, pa3MepoM /jo 5-6cm. 
Ecjih cpe3 npomeji nepe3 cpe^Hioio nacTb iiohkh, to mm bh/jhm pa^najibHo- 
jiyHHCToe «cojiHi|e». Ecjih nepe3 nepncjiepHio - to nHTHo. 
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Phc. 74 Pa3Hoo6pa3Han 30HajibHaH oicpacica pa^HajibHOJiynncTbix ar- 
peraTOB b Bii/je HepeaoBaHHH cbctjio h TeMHooKpameHHbix nojioc He oneHb 
noHHTHa, ho ot 3Toro He MeHee KpacHBa, oco6chho Kor^a b ojhom cpe3e Ha- 
6jHO^aeTCH HeCKOJIBKO peHTpoB - 3aTpaBOK. 
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rjiaea 4 

B HopHjitcKOM panoHe BCTpenaeTca tojibxo oflHa H3 HanScmee 
peflxnx h u;eHHBix pa3HOBH^HOCTeH fliiiMBi, nojiynHBHiaa HaHMeHOBaHHe 
- nyropaHCKHK aniMOHfl. 5TuiMa - Hapafly c KpeMHeM oneHB pacnpo- 
CTpaHeHHaa nopofla, nooTOMy ncnojiB30BajiacB nejiOBexoM eme b xa- 
MeHHOM Bexe b flOHCTopHnecxHH nepHOfl. C flpeBHeHHiHx BpeMeH anrna 
CTana TajiHCMaHOM bohhob, oxothhxob, nyreinecTBeHHHxoB, aaxHMH- 
xob, jnoflen Hayxn, Bcex Tex, xto CTpeMHTca x 3HaHHaM. 5ImMa CHHTa- 
jiacB o6eperoM fljia bohhob, bctbbxh H3 aniMBi hochjih Ha nuieMe, noa¬ 
ce, pyxoaTxe Mena. CwraaocB, hto OHa npnflaeT cmcjioctb h yBepeH- 
hoctb b no6efle, noBBimaeT o6hi;hh TOHyc. TaancMaH H3 aniMBi npHTa- 
THBaeT 3Heprnio h OTflaeT ee BjiaflejiBfly. iliiiMa o6ocTpaeT HHTymjHio h 
OTXpBmaeT HeBH^HMoe fljia rjia3. OHa cnoco6cTByeT xoHijeHTpaflHH 
BHHMaHHa, pacxpBiBaeT ,rap npeflBHfleHna. ilniMa - o6eperaeT ot chji 
3Jia, ot flypHoro h npocTO jho6ohbithoto raa3a. 5Tlhmoh BBixaaflBiBajiH 
nojiBi b xpaMax h flBopijax, b CBaTaa cbjitbix h b tbhhbix noMemeHnax, 
xyfla He flOJxxeH 6biji npOHHXHyTB nocTopoHHHH. 5IniMa CHHMaeT fle- 
npeccHH, npeflOxpaHaeT ot 6ecnjiOflna, o6eperaeT ot crjia3a, ot 3jibix 
cjiyxoB, HaroBopoB h npHBopoTOB, ot ccop h cnopoB. IIoMemeHHa yx- 
pamajiH Ba3aMH h mxaTyjixaMH H3 aniMBi, hto6bi b flOMe ijapHjiH MHp h 
rapMOHHa. 5ImMa npHTarHBaeT b aom yflany, cnacTBe h flocTaTOx. flm- 
Ma CBa3aHa MarHnecxHMH CBOHCTBaMH c 30flHaxoM ^eBBi. 5fejiaeTca Ta- 
jiHCMaHOM, HcnojiB3yiOHi;HM chjibi njiaHeT lOnHTepa h Mepxypna. 

B xaMeHHOM Bexe H3 aniMBi, Taxace xax H3 xpeMHa, flejiajin pa3- 
jiHHHBie xaMeHHBie opyflna HaxoHenHHXH CTpea, xonHH, 6oeBBie Tono- 
pBi. B aHTHHHoe BpeMa aniMa, b cnjiy ee 3HaHHTejiBHOH TBepflOCTH h 
6ojibhioto pa3HOo6pa3na abctoboh najiHTpBi, CTaaa MaTepnajiOM fljia 
H3TOTOBjieHHa xaMeHHOH M03aHXH, nenaTeH, aMyjieTOB. B CpeflHne Be- 
xa H3 aniMBi flejiajin b ochobhom yxpameHHa: tcmmbi, aMyjieTBi, xaMeH¬ 
HBie BCTaBXH b nocyfly h opyacne. B 18-19 bb. H3 aniMBi BBiTanHBajiH 
xpynHBie xaMHepe3HBie H 3 flejnia h fleTaan flBopijOBoro flexopa. B 
POCCHHCXOH HMnepHH B 3TOT nepHOfl 6BIJIH OTXpBITBI TJiaBHBie MeCTO- 
poacfleHHa aniMBi, hhtchchbho pa3BHBajiocB xaMHepe3Hoe fleao, 6bijio 
C03flaH0 HecxojiBXHx xpynHBix 3aBOflOB no o6pa6oTxe aniMBi. Mhothc 
npoH3BefleHHa xaMHepe3Horo ncxyccTBa toto BpeMeHH cennac Haxo- 
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rktcsi b 3pMHTa>Ke, HcaaxneBcxoM co6ope h ^pyrHx xpaMax IleTep- 
6ypra. 

C /jaBHHx BpeMeH aniMy Hcnojn>30BajiH /jjia jieneHH5i pa3JinnHbix 
3a6ojieBaHHH. HanpHMep, cnnTajiocb, hto xpacma anma ocTaHaBjiHBa- 
eT KpOBt, CTHMyjiHpyeT pa6oTy cep/jija n xpoBOoOpanjeHne. AMyjieTti 
H3 KpacHOH, cyprynHon huimbi 6bijih nonyjrapHbi y bohhob. ilniMy nc- 
nojib30BajiH Kax cpe/jCTBO fljijr jieneHHB MHorax aceHCKHx 6ojie3Hen, 3a- 
6ojieBaHHH acejiy^xa, nonex, MoneBoro ny3bip5i, rjia3Htix 6ojie3Hen. H 3 - 
BecTHtiH anxHMHK n jiexapb ABHu;eHHa pexoMeH^OBaji hochtb aniMy Ha 
^cHBOTe ot acejiy^OHHtix 3a6ojieBaHHH. AMyjieTbi H3 3ejieHon hlumbi, 
njia3Mti cnoco6Hti jiennTb ncHxnnecxne paccTponcTBa, H36aBji5m> ot 
hohhbix KoniMapOB, yjiynmaTb coh. KnTancxne u;ejiHTejiH cnnTajin arn- 
My cpe^CTBOM fljHi OHHiijeHHfl BHyrpeHHHx opraHOB. 

5IniMa Henp03paHHa, b OTjinnne ot araTOB h cep/jojinxoB. TeM He 
MeHee, Tax>xe xapaxTepn3yeTC5i 6ojibhihm pa3Hoo6pa3neM ijbctob, ot- 
TeHXOB, pHcyHxoB h 3epxajn>Hon nojiHpOBxoH. Ha3BaHne aniMa npo- 
H30HUI0 ot rpenecxoro cjiOBa "5mnc" - necTptiH. 5IniMa xpeMHHCTaa 
nopo^a, cjioaceHHaa hjiothbim arperaTOM MnxpoxpHCTajiJiHnecxoro 
xBapija, 3anacTyio c npHcyrcTBHeM xajnje/jOHa, oco6chho y hhimoh^ob. 
Oxpacxy jruiMaM npn/jaiOT npHMecn oxhcjibi h rn/jpooxncjibi >xejie3a h 
MapraHH;a, a Taxace npHMecn MHHepajiOB (rpaHaTti, aM(j)H6ojn>i, xjiopn- 
tbi, H;eojiHTbi). KojinnecTBO npHMecen MoaceT /jocraraTb ,ro 20%, hto 
OTjiHnaeT HHiMy ot po,rcTBeHHoro en xamje/jOHa. Ochobhbic pa 3 HOBH r a- 
hocth no ijBeTy: cyprynHaa aniMa (cnjiexc) xpacHO - 6ypaa; 3ejieHaa 
aniMa (njia3Ma) tcmho - 3ejieHaa; chhbb jiniMa (hphhmht) chhc - rony- 
6aa Ha BHHiHeBOM, oparoxeBOM hjih cepoM (f)OHe. 

MHHepajiorHHecxHe CBoncTBa hhimbi aHajiornnHbi xamje/jOHy, 
xHMHnecxHH cocTaB: Si02 80—95 %; AI2O3 h Fe203 /jo 15 %; CaO 3— 
6 % (h pp.). ^jhi Ji him xapaxTepHti pa3HOo6pa3Htie TexcTypbi (mthh- 
CTa 51 , njioHnaTaa, nojiocnaTaH, MaccnBHaa, OpexnneBn/jHaa), ot xoto- 
pbix 3aBHC5IT ^eXOpaTHBHbie CBOHCTBa XaMHB. HaJIHHHe MHOiXeCTBa 
TOHxopacnbmeHHbix h HepaBHOMepHO pacnpe/jejieHHbix npHMecen o6y- 
cjiOBjiHBaeT, xapaxTepHyio neimmiocTb, pa3HOo6pa3ne h necTpoTy ox- 
pacxH nopo/jbi. Ot xojinnecTBa h cocTaBa npHMecen 3aBHCHT u,BeT h 
paaHOBH^HOCTH 5IHIMbI. OxpaCXa HX ObIBaeT TeMHO-XpaCHOH, XpaCHOH, 
CHHen, 3ejieHOH, (j)HOJieTOBOH, 6ejion. KpacHyio h po30Byio oxpacxy 
aniMe npn/jaiOT npHMecn reMaraTa, acejiTyio n xopnnHeByio - oxcn/jbi n 
rn^pooxncjibi >xejie3a, (jDHOJieTOByio n (jDnojieTOBO-nepHyK) - MaraeTHT, 
3ejieHbie ottchxh npn^aiOT npHMecn 3axncn >xejre3a, xjiopHTa, ann/jOTa, 
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aKTHHOJiHTa, CHHHe h rojiy6bie mejionHoro aM(j)H6ojia. H3jiom - paxo- 
bhctbih. Ejiecic mejiKOBHCTbiH, CTeKjiBHHbiH. TBep^ocTb no nncajie Mo- 
oca - 6,5-7,0; njiOTHOCTb — 2,6 t/cm . 

B HopnjibCKOM panoHe aniMOH^bi, TaK ace KaK n araTbi CB» 3 aHbi c 
MHH^ajieKaMeHHbiMH 3(f>4)y3HBaMH n o6pa3yiOT hto-to Bpo^e npoMeacy- 
TOHHoro o6pa30BaHHB Meac/iy aniMaMH n araTaMH. Hepe^xo nx coHa- 
xoac^eHne b o/jhoh MHH/jajiHHe, npnneM aiHMOH/i pacnonaraeTca Bcer^a 
bo BHenmen 30He, a araT bo BHyrpeHHen. Oco6chho MHoro aniMOH/jOB 
b 6accenHe pexn MHxnaHr/jbi n 03epa JlaMbi, pexn KypenxH n 03epa 
^lonxyH. ^niMon^bi b KopeHHOM 3ajieraHnn o6HapyaceHbi Ha BO^;opa3- 
^ene pp. KyMra n Hkoh b neTBepTOM noKpOBe KyMrnHCKon cbhtbi b ch- 
Tyapnn aHaaornnHon Ha npoaBjieHHax araTOB Ha bbicotc 644,0. Mhh- 
^ajiHHbi 3,zi;ecb KpynHee, ijBeT bhimoh/job o6bihho cepo - 3ejieHbiH h 6y- 
pbifi, nacTbi hx coneTaHHa Meac/iy co6oh, cpocTamia c opaHaceBbiM h 
OejibiM u,eojiHTOM, a Taicace c araTOM. riocjie/iHHH 3^ecb MeHee xoHTpa- 
CTHbifi, rojiy6oBaTO - ceporo ijBeTa. TpemHHOBaTOCTb 3thx bhimoh^ob 
HH3Kaa, ho OTMenaeTca 3aMeTHaa nopncTOCTb. Peace BCTpenaiOTca 
njiOTHbie, coBepmeHHO 3aMenaTejibHbie MOxoBH/jHbie cpocTamia Bcex 
pa3HOBH^HOCTeH B He 60 JIbHIHX /JO 5 CM MHH^aJIHHaX. OT^aJieHHblM aHa- 
JIOrOM HX, MOaCHO CHHTaTb Ka3aXCTaHCKHH /jeH/jpOBH/JHblH, MaXOBblH 
araT, ho nocjie/jHHH MeHee necTpoijBeTHbiH. IleH3aacHOCTb /jaHHoro 
aniMOH/ja /jeH/jpoBH/jHaa, CHTyaTHBHaa Tnna 3ajieceHHbix rop Ha 6ejiOM 
4>OHe xBapija c Bocxo/janjHM cojnnjeM H3 opaHaceBoro TOMCOHHTa, 3e- 
jieHbix xpoxo/puioB b opaHaceBon pexe c cepo - 3ejiem>iMH OeperaMH, 
30HajibHbix H^BeTOHHbix KjiyM6, Heo6biHHbix KycTOB, 4>nryp 3Bepen h 
mo/jen. 

Han6ojiee nacTO b Hophjibckom panoHe BCTpenaeTca KpacHO - 6y- 
paa pa3HOBH,ii;HOCTb - Tax Ha3biBaeMaa cyprynHaa aniMa (cnjiexc). Ilpn 
3 tom oneHb nacTO b no/jHHHeHHOM xojnraecTBe b BH/je nonoc h naTeH 
npHcyrcTByiOT acejm>ie, 6ypbie, 3eaeHbie h tcmho - cepbie pa3HOBH^HO- 
cth aniMbi. 3ejieHaa aniMa (njia3Ma) Taxace BcrpenaeTca /jocTaTOHHO 
nacTO npH 3 tom oneHb nacTO b no/jHHHeHHOM xomraecTBe b BH/je nonoc 
h naTeH npHcyrcTByiOT 6ypbie, 6ejn>ie h tcmho - cepbie pa3HOBH^HOCTH 
aniMbi. IlecTpoH;BeTHaa pa3HOBH^HOCTb nyropaHexoro aniMOH/ja oneHb 
noxoaca Ha moxobbih araT BCTpenaerca oneHb pe/jxo. OTjiHnaeTca ot 
npoHHx aniMOH^OB 6 ojh>ihoh /jojien cbctjio - ceporo xajnje/jOHa ije- 
MeHTHpyiomero Bee ocTajibHbie pa3HOBH^HOCTH. IleimacHaa necTpo- 
H,BeTHaa aniMa BecbMa cnjibHO BapbHpyeT no ijBeTy, coneTamno h ot- 
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TemcaM, no3TOMy BecBMa TpyzjHO cxa3aTB, Kaicaa >xe jiynme. ^to Kpacn- 
Bee?: Ileim^HBiH pncyHOK «HopHjiBCKaa TyH^pa b aBrycTe» c 03epa 
JlaMti, «YTpo Ha 03epe JIaMa», «,Z],epeBO Ha KpacHBix cKajiax, ocBemeH- 
Hoe cojiHH;eM» c peKH Ehhcch, «r ojuiaH^CKHH neH3a>K» c peKH ^yzjHH- 
xa, «3ejieHBie kpoko/jhjibi b KpacHOH peice» c peKH Kypeinca. IloacajiyH, 
3,a;ecB mo>kho /jaTB tojibko o/jhh otbct - Bee HopnjiBCKHe hhimoh^bi 
O^HHaKOBO XOpOHIH. 

O ijeHax Ha ahimoh/jbi mo:>kho cxa3aTB, hto e^Ba jih ohh 6ya;yT ko- 
r/ja hh 6y^B bbicokhmh, Tax kslk b xanecTBe lOBejiHpHBix yxpameHHH 
ohh npaKTHHecKH He Hcnojn>3yK>TC». E^hhctbchhoc hx npHMeHeHHe b 
xanecTBe CBipBfl /jjia H3roTOBjieHHa HiKaTyjioK (Phc. 84), ho no HacToa- 
meMy neH3a>KHBiH MaTepnaji /jocTaTOHHO KpynHoro pa3Mepa oneHB pe- 
£OK. Il03T0My 3a XOpOHIHH KyCOK C HBHBIMH /jeKOpaTHBHBIMH CBOHCT- 
BaMH mo}kho 3anjiaTHTB xax 3a araT. 
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Phc. 75 Haii6ojiee nacTo b HopmibCKOM paiioHe BCTpenaeTCfl KpacHo - 
6ypan pa3HOBH^HOCTb - TaK Ha3biBaeiviaH cypryHHaH a iin via (cnjieKc). Ilpn 
3TOM OHeHb HaCTO B nO^HHHeHHOM KOJIHHeCTBe B BHfle nOJIOC H nflTeH npH- 
cyTCTByioT iKejiTbie, 6ypbie, 3ejieHbie h tcmho - cepbie pa3H0BH^H0CTH nui- 
Mbl. 
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Phc. 76 3ejieHaH aiinvia (njia3Ma) b HopiiJibCKoivi paiioHe BCTpenaeTcn 
flOCTaTOHHO HaCTO npH 3T0M OHeHb HaCTO B nO/JHHHeHHOM KOJIHHeCTBe B BH^e 
nojioc h nHTeH npHcyTCTByiOT 6ypbie, 6ejibie h tcmho - cepbie pa3H0BH^H0- 

CTH HIIIMbl. 
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Phc. 77 B HopmibCKOM paiioHe MiiiMoiiua, TaK ace KaK h araTM cBH3a- 
hu c MHH^ajieKaMeHHMMH 3^^y3HBaMH h o6pa3yioT hto-to Bpo/je npoMeacy- 
TOHHoro o6pa30BaHHH Menc^y nniMaMH h araTaMH. Hepe^Ko hx coHaxojK^e- 
Hiie b o^hoh MHH^ajiHHe, npHHeM a hi ini on ri pacnojiaraeTca oceiia bo BHem- 
Heii 30He, a araT bo BHyTpeHHeii. 
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Phc. 78 IlecTpoijBeTHaH pa3H0BH,zjH0CTb nyTopaHCKoro aiiiMou.ia 
oneHb no\ 0 /Ka Ha moxobmh araT BCTpenaeTcn oneHb pepico. OTjiHHaeTcn ot 
npoHHx huimoh^ob 6ojh>ihoh pojieii cBeTjio - ceporo xajipepoHa peMeHTH- 
pyioipero Bee ocTajibHbie pa3H0BHpH0CTH. 
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Phc. 79 KycKH neH 3 a'/KHoii necTpopBeTHoii jhumm. BepxHHH c Kpacn- 
BbiM neii 3 avKHbiM pncyHKOM c 03epa JIaMbi. Hhvkhhh «^lcpcBO Ha KpacHbix 
cKajiax, ocBemeHHoe cojiHpeM» c peKH Ehmcch. 
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Phc. 80 ^ocTaTOHHo pe^KHe pa 3 H 0 BH^H 0 CTH neiha/KHbix huimoh^ob. 
BepxHHH «r ojuiaH/^CKHii ncii ja>K» c peKH ,H,yzjHHKa, hhjkhhh «3ejieHbie Kpo- 
KOflHjibi b KpacHOH peKe» HaiiaeH Ha peice KypeiiKa b paiioHe 03epa ,II,ionKyH. 



Phc. 81 Ka6oiuoHi>i H3 HopnjibCKoro auiMOH/ja, cap^epa, araTa, cepao- 
jiHKa o6jia^aiOT h KpaciiBbiivi pncyHKOM h Biiyipemien nrpoii ceeTa. Cnpaea 
BHH3y orajiTOBaHHaH Mexican rajibKa c ecTecTBeHHoii noBepxHocTbio. CjieBa 
BHH3y KpHCTajiJi h ib;i orpaHeHHbix KaMHii no 0,3 KapaTa TaK Ha3biBaeMoro 
«TajmaxcKoro H3\i\ip\7xa» c pyzjHHKa «\laaK». 3tot xpoMHCTbin rpoccyjinp k 
araTaM HHKaKoro oTHomeHnn He HMeeT, ho tojkc oneHb xopoui, ot HacTon- 
mero H3yMpyzja ero mojkct otjihhhtb TOJibKo reMMOJior co cnepnajibHbiM 
oOopyaoBHHeM. 
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Phc. 82 Ka6oiuoHbi H3 HopmibCKHx cep^ojiHKOB, capiepa h araTa ot- 
JIHHaiOTCH OT npOHHX 3aKOHHeHHbIM pHCyHKOM, 06 yCJI 0 BJieHHbIM 60 JIbIII 0 H 
H3MeHH HBocTbio TeKCTyp ui>kc b MajioM o6beMe 
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Phc. 83 Ka6oiuoHbi H3 HopmibCKHx araTOB h cep/jojimcoB (BBepxy) ot- 
jiHHaioTCH ot KpynHbix KycKOB araTa c Bo/jopa3,nejia peK MacTax - Xajia - 
TajioBbiii OroTO (BHH3y) BHyTpeHHeft Hrpoii CBeTa, KOTopaH nonBjiHeTca b 
OTHocHTejibHo tohkhx njiacTHHax. 
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PHC. 84 IlyTOpaHCKHH HIUMOH^ B CTaBKaX KpbimeK flJIH UIKaTyjIOK. 
BepxHHH chhmok «yTpo Ha 03epe JIaMa», hhvkhhh chhmok «HopHjibCKaa 
TyH^pa b aBrycTe». 
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rjiaea 5 

3KCnE^HI^IM 3A KYMrHHCKHMH ATATAMH H 
HKOHCKHMH CEP^OJIHKAMH 

B 2001 rony np0H30injia onepenHan pe<J)opMa b reonornn, (f)HHaH- 
CHpOBaHHe 6ojn>niHHCTBa npoeieroB 6bijio npeKpameHO h n, KaK h mho- 
rae reonorn, ocTancn 6e3 paOoTbi. nponencan 3HMy Ha nuBaHe h, HaKO- 
Heii;, noHjm, hto jictom b TyHnpy Bbi6paTbcn He ynacTcn, npHBbiHHbiH 
)KH3HeHHbIH pHTM HapyiHCH, a 3HaHHT H CMBICJI 5KH3HH TO)Ke. Ho % pe- 
hihji He H3MeHHTB CBoen npo(f)eccHH h cnenaTb Bee, hto6bi coxpaffim> 
CBOH o6pa3 )KH3HH. Pa3 He /jaiOT HCKaTB Me^ib H HHKeJIb, Hy HTO nee no- 
HmeM, hto hh 6ynb npyroe. K BecHe 3aperHCTpHpOBanc» KaK hhjthbh- 
^yajibHbifi npe^npHHHMaTejib. B3nn jiHH;eH3HK) Ha c6op 2 tohh KaMHe- 
caMOu,BeTHoro Cbipbn, HaHnn paOonero h OTnpaBHjica b aKcnenHipno, 
ho ynce 3a cboh cneT. B none, KaK Bcerna, Ben Mapinpyrabiii nneBHHK. 

IloHe^enbHHK 24.06.2002 r. 3aneT b BepxoBbe peKH KyMra Ha 03e- 
po Manbin XeHionnx. IlocTaBHnH nanaTKy, nopbiOaHHnn h KpenKO no- 
yncHHann. Ha cnenyiomHH neHb npononncrom o6ycTpoHCTBO narepn. 
JIqji 6bino HeMHoro, noaTOMy npocTO xonnn b KaKOH to 3H(f)opHH h 
BnHTbiBan b ce6n bh^bi 03epa, peKH h rop, Bent » He 6bin b 3thx MecTax 
10 neT. 

Cpena 26.06.2002 r. Mapnipyr N°l. OOcnenoBann boctohhbih 
CKnoH BbicoTbi 644 Ha Mencnypenbe peK KyMra h TanbMH. HanneHO nea 
nponBneHHn araTOB Ha otom CKnoHe. npnneM Ha ceBepHOM nponBneHHH 
(1A) 6bino coOpaHO 10 kt BecbMa KpynHbix araTOB I copTa b BepxHen 
TpeTH KyMTHHCKOH CBHTbi. MenKHx araTOB npaKTHnecKH He 6bino. Ha 
k»khom nponBneHHH (2A) Ha tom nee ypoBHe npH6nH3HTenbHO b 7 no- 
KpOBe rnoMeponop(j)HpOBbix 6a3anbTOB 6bino HanneHO 4 kt araTOB II 
copTa h 5 kt III copTa, I copTa npaKTHnecKH He 6bino. 06hi;hh htot 19 
kt araTOB, HecMOTpn Ha TmaTenbHbiH ocmotp Bcex ycTynoB. AraTOBbie 
nponBneHHn conpOBoncnaiOTcn oOnnbHbiMH CBanaMH KBapna, o6pa3yio- 
mero MHHnanHHbi no 30 cm b nonepenHHKe. CooTHomeHHe araTOBbix h 
KBapneBbix MHHnanHH ot 1:10 no 1:20. 
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Phc. 85 MapuipyTM h jiarepa 3KcneamiHH 3a araTaMH h cepjojiHKaMH 


Ha Bcex npoaBjieHHax b rjiOMeponop(j)HpOBbix 6a3ajibTax KyMTHH- 
ckoh cbhtbi HHTepecHbi araTbi b (J)opMe naHHOH naniKH hjih nuumKH 
rpn6a, xoT5i Taicyio ace (jiopiviy hmciot h MHH/jajiHHbi c KBapijeM. B hhx, 
HHor^a, OTMenaeTca aMeTHCTOBoe no/jKpaniHBaHHe. K I copTy OTHece- 
hbi araTbi pa3MepOM ot naHHOH naniKH ro naHHHKa, to ecTb He MeHee 1 
KT BeCOM, XOpOHiefi COXpaHHOCTH H HH3KOH TpeilJHHOBaTOCTH. Ko II 
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copTy OTHeceHti araTBi c MaKCHMajiBHBiM pa3MepOM ao 10 cm, mhhh- 
MajitHbiM 6ojiee 3 cm. K III copTy othccchbi o6jiomkh KpynHBix MHH/ja- 
JIHH H MeJIKHe MHH^aJIHHBI C KpaCHBBIM pHCyHKOM pa3MepOM OT 1,5 £0 

5(7) cm. 

BeTBepr 27.06.2002 r. Ileperpejica Ha cojnnje, peninji c/jejiaTB 

BBIXO^HOH OT MapHIpyTOB /jeHB. 3aHBJICfl nOHHHKOH Ha^yBHOH JIO/JKH 
HJI-8 h Oan/japKH «TaHMeHB-2». Ean/japica 3 to He jihhihhh rpy3, 3 to 
K ax o6paTHBiH 6 hjict, kslk CTpaxoBKa. IIoTOMy hto, ecjin c^enaTB 6 ojib- 
rnyio ABipy b Oan^apKe, to ee mo>kho 3aniHTB, a ecjin 6y^eT MajieHBKaa, 
TO BO^y M05KHO npOCTO BBIHepnaTB. C Ha^yBHOH JIO/JKOH Bee HaMHOTO 
cuo^CHee, a h ckopoctb y Oan^apKH BBirne, neM y 6erymero no TyH^pe 
nejiOBeKa. A 3HanHT, /jjia no^xoAOB b CTOpOHy HKOHa OHa oneHB npH- 
ro^HTca. 



Phc. 86 Hanajio MapmpyTa mojkho c^ejiaTb Ha 6aH/japKe 


ILiTHHija 28.06.2002 r. B nepBOH nojiOBHHe /jhb ^OH3yneHHe npo- 
aBjieHHB (1A) Ha boctohhom ckjiohc bbicotbi 644. ,Z(onojiHHTejiBHoro 
MaTepnajia co6paTB He yzjajiocB. Bo BTOpOH nojiOBHHe ahji bbixoa Ha 
npoflBjieHHe (3A), npe/jmecTBeHHHKaMH 6bijio co6paHO opneHTHpOBon- 
ho okojio 500 kt CBipBH. IIpoflBJieHHe noMeneHO TypOM H3 KaMHen h 
pa36nTBiMH araTaMH b KopeHHOM 3ajieraHHH. 06mee BnenaTjieHHe ro- 
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bopht o BectMa o6hjibhoh MHHepajiH3au;HH. IlpH nepBHHHOM c6ope 
OTo6paHO I copTa - 1 Kr, II copTa - 3 Kr III copTa - 5 Kr. HToro o6ih;hh 
B ee 3a /jBa Mapinpyrabix Run - 30 Kr. IlapaMeTpBi np obb jichhb (3 A) no- 
Ka HeBCHti, ohcbh/jho, hto npoaBjieHHe (2A) BBjiaeTca ero npo^oji^ce- 
HneM h ch/jht Ha toh >Ke TpenjHHe, ho 6ojiee nepneH/jHKyjiapHO k co- 
BpeMeHHOMy 3p03H0HH0My cpe3y. 

Cy66oTa 29.06.2002 r. npo/jojDKeffiie c6opa araTOB Ha npoaBjie- 
hhh (3A) OTo6paHO I copTa - 6 Kr, II copTa - 8 kt III copTa - 17 kt. 
Htoto o6ih;hh Bee 3a Tpn Mapnipyratix - 50 Kr. IIpHneM III copTa 
Oojitme Bcero, HecMOTpa Ha oneHB TmaTejiBHBiii c6op. Pa3Max npo«B- 
jieHHa 300 m, araTOBafl MHHepajTH3au,H5i OTMeneHa b hh>khhx 3 noKpo- 
Bax. Boo6me to, He noMemana 6 bi 3anncTKa ycTynoB 6yjn>^;o3epoM. 
Xotb ecjiH necTHO, to a oacH^aji 6ojiee npHjiHHHoro pe3yjn>TaTa, neM 20 
Kr araTOB III copTa, KOToptie Bpa^; jih yzjacTCB npo^aTt no 100 py6jieii 
3a 1 Kr. B KOHH;e hb bbixo^; Ha npoaBjieHHe (4A), KOTopoe pacnojiara- 
eTCB b 1,5 km k 3ana,ry ot (3A). IIpoaBjieHHe MajieHBKoe, aHajioranHoe 
npoaBjieHHio (2A) no npocTHpaHHio okojio 150 m, co cjie/jaMH nepBHH- 
Horo c6opa. Bonee /jeTajiBHoe H3yneHHe ocTaBjieHO Ha /jpyron /jeHB. B 
ijejiOM, bo3mo»cho, hto (2A) h (4A) jieacaT Ha o^hoh TpenjHHe, a He KaK 
6 bijio ynoMBHyro paHee (2A) h (3A). HHTepecHO 6 bijio 6e»i HafiTH aHa- 
jior npoaBjieHHa (1A) Ha ioro-3ana^;HOM CKjiOHe, hto BnojiHe BepoBTHO, 
TaK KaK Ha Bo/jopaa/jejie peK MacTax - Xana h TajitMH mhoh paHee Ha 
3 toh jihhhh OTMenajiocb npoaBjieHne coBepmeHHO 3aMenaTejibHbix ara¬ 
TOB c rojiy6biMH nonocKaMH. 

BocKpeceHbe 30.06.2002 r. ^oac^b, oneHb xojio/jho, bbixo/jhoh 

^eHb. 

IIoHe^ejibHHK 01.07.2002 r. ^OHayneHHe np obbjichhb (4A) oto- 
6paHO I copTa - 6kt, II copTa - 3 kt III copTa - 9 kt. Htoto o6hi;hh Bee: 
50+18 k r. 

Btophhk 02.07.2002 r. ^OHayneHHe npoaB jieHna (4 A) OTo6paHO I 
copTa - 7 k r, II copTa - 5 kt III copTa - 14 k r. npoaBjieHHe (4 A) 0Ka3a- 
jiocb HanGojiee coxpaHHbiM, BepHee pacTjmyrbiM 6ojiee neM Ha 1000m. 
06ih;hh HTor co Bcex npoaBjieHHH - I copTa - 30 kt, II copTa - 20 kt III 
copTa - 45 kt, HToro - 95 kt, KOTopbie CKjia/jnpoBaHBi b Jia6a3 N°l, Ha 
no^xo^ameii pflsi noca/pcn BepTOJieTa rnioma/pce. 

Cpe/ja 03.07.2002 r. Ot/jbix no o6bihhoh nporpaMMe. 

HeTBepr 04.07.2002 r. Ot^bix h no/jroTOBKa k MHoro/jHeBHOMy 
Mapnipyry Ha p. MacTax - Xana hjih Hkoh. 
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ILrraHija 05.07.2002 r. B 11 nacoB bbixo^; b Mapmpyr /jjihhoh 
18km no npaMOH Ha Bo/jopaa/jeji peK KyMra - Hkoh. B 20 nacoB npn- 
xoa Ha TOHKy. IToro^a pe 3 KO HcnopTHjiacb: chjibhbih BeTep, Hanajica 
ropy 3aTBHyjio TyMaHOM. 

Cy66oTa 06.07.2002 r. BbiHyac^eHHoe B 03 BpameHHe BCJie/jCTBHe 
nnoxofi noro^bi. Bbixo/i; b 10 nacoB npnxo^; b jiarepb b 17 nacoB c yne- 
tom Toro, hto b TyMaHe n 3a6jiy^Hjica h norneji b CTOpOHy peKH Haaxa. 
HToro npomeji 3km jihhihhx. TaKHM o6pa30M, HecMOTpa Ha 6ojibniHe 
ycHjiHB He co6paHO hh o/jHoro kh jiorpaMMa Ha caMOH nepcneKTHBHOH b 
o6beMHOM OTHOHieHHH TOHKe. 

BocKpeceHbe 07 . 07.2002 r. Ot^bix, OaHHbin /jeHb. 

IloHe^ejibHHK 08.07.2002 r. Ot/jbix, no^roTOBKa k Mapmpyry. 



Phc. 87 MapuipyT Ha Hkoh, OTjiHHHaH noro/ja 


Btophhk 09.07.2002 r. O/jhhohhbih Mapnipyr Ha p. MacTax - Xa- 
jia, Taxace 18 km no npuMOH. HanapHHKa ocTaBHji CTOpoacHTb jiarepb, 
Bnepa BH^ejin Me/jBe/ja, Haopann Ha Hero, oh MHHyr naTb ^yMaji, ho 
noTOM ObiCTpo y6eacaji. Eoiocb, hto MoaceT BepHyrbcn b nycTOH jiarepb. 
EajiOK Ha MacTax - Xajie b CKBepHOM coctouhhh, nenKH HeT, Kpbirna 
co/jpaHa, CbipocTb. Bh/jhmo nocjie 1991 ro^a TaM HHKoro He 6buio 
KpOMe Me^Be^jr. Bbi6hji okho h oOo/jpaji Kpbirny Toace oh. IlocTaBHji 
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^ByxMecTHyio nanaTKy b 6ajiKe Ha cnjioniHbix Hapax no# yijejieBHieH 
nacTBio KpbiiHH. Ilo xpanHen Mepe, He /jyeT h nonra He xanaeT. 



Phc. 88 MapuipyT c HKOHa, y6eraeM ot o6jiaKa. 


Cpe/ja 10.07.2002 r. Bbixoa Ha npoaBjieHne pex MacTax - Xana h 
TajiOBbiH OroTO. HTor 5 xr araTOB njioxoro xanecTBa ocTaBHji b 6ajixe. 
Ha 6ypOBOH CJl -26 oxa3braaeTca ocTaBjieHO 6ypoBoe 3/jaHHe h rnecTb 
CTpoeHHH, ecjin 6bi 3Haji, norneji 6bi HoneBaTb Tyzja. Hanajica Mopoca- 
hjhh /joac^b, b tot ace /jeHb B 03 BpaT Ha pexy KyMra: Bee Te ace 18 xm no 
npaMOH nepe3 /jBa nepeBana. no nyra o6Hapyacnji HOBoe npoaBjieHHe 
(5A). B jiarepe HanapHHX CBapnji cyn h xarny, oneHb xcTara. 

11 - 12.07.2002 r. Ot/jbix ^Ba a Ha, Taxne Mapmpyrbi /jaiOTca He- 
jierxo. 

Cy66oTa 13.07.2002 r. noBTOpHbra Mapmpyr Ha p. Hxoh. Kax h b 
nepBbra pa3 bbihijih no xopomen noro^e, ho hohbio pa36y^Hji xojio/i, 

TyMaH H MOpOCb. 

BocxpeceHbe 14.07.2002 r. Bo3BpaT b jiarepb. Htoto /jBa Map- 
mpyra Ha p. Hxoh, xaac/jbin c ot/jbixom o6omejica b 3+3 /iHa h b HTore 
- aOcojnoTHO HyjieBOH pe3yjibTaT. XoTa npoaBjieHHe, no-npeacHeMy, 
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CHHTaeTCfl CaMBIM KpynHBIM H HeTpOHyTBIM, HO HeT nOrO^BI, (j)H3HHe- 
ckhx chji h BpeMa Ha otot panoH yace 3aKOHHHjiocB. HTor 3a TpH He^e- 
jih Bcero 95 Kr araTOB, bmccto mhhhmym 300 Kr no njiaHy, a no MaKCH- 
MyMy oacH^ajiocB 2000 Kr. To ecTB 1/3 ot MHHHMyMa hjih 1/20 ot MaK- 
CHMyMa, xoT 5 i 3aTpaneHa 1/2 BpeMeHH h npo^yKTOB. Bh^hmo 3aBTpa 
npn^eTca h^th b Mapmpyr Ha TajiBMH, ecjin OyzjeT noro/ja. Xa-xa-xa. 

IloHe^ejiBHHK 15.07.2002 r. Mapmpyr Ha HOBoe nponBjieHHe ara- 
tob (5A). IlpoaBjieHHe aOcomoTHO He TpoHyroe npe/jruecTBeHHHKaMH. 
AraTBi no BH/jy Te »ce caMBie, ho pa3Mep hx ^ocraraeT 3 kt. OOcjie^o- 

BaH CKJIOH flJTHHOH OKOJIO 1 KM. Pe3yjIBTaT MCH3 npHBTHO yiJHBHJI OTO- 

6 paHO I copTa - 13 Kr, II copTa - 8 Kr III copTa - 17 Kr. ITroro 38 Kr (1 
MemoK) araTOB BecBMa npnjiHHHoro KanecTBa, KOTOpBie CKjia^HpOBaHBi 
b Jia6a3 N«2. OOiijhh htot: 95+38=133 Kr. HHTepecHO, hto araTOBBie 
npoaBjieHHB 1 A h 5 A He OKOHTypeHBi Ha ceBep, xot» a ^yMaji nepBOHa- 
najiBHO 06 hx 6 ojiee jioKajiBHOM pacnpocTpaHeHHH. 

Btophhk 16.07.2002 r. C yrpa ROTKRb /jo hojiobhhbi neTBepToro. 
^ajiee no/jroTOBKa k cnjiaBy. OmajinjiH b jicbatb Benepa, MoaceT 6 bitb 
hohbk) He OyzjeT ^o^ca^- BajiOK b k»khoh okohchhocth 03epa KyMra b 
jieBOM 6 opTy ocTaBHji /jobojibho npHjiHHHoe BnenaTjieHHe. B HeM ecTB 
nenKa c «HaBopoTaMH» h cyxoe muioe noMemeHHe Ha ^Boe Hap. Onem> 
chjibho pa 3 pymeH npe/jOaHHHK, bh/jhmo Me/jBe/jH nacTO xo/prr cio/ja b 
rocTH. TeM He MeHee, 3 /jecB onem> MHoro CTpOHTejiBHoro MaTepnana 
6 pyca, pyOepon^a h jiHCTOBoro acejie3a. 3a 03epoM nocerajiH TaK^ce 
ObiBmyio «(J)a 3 eH f zi;y» KyMrHHCKoro OTpnjia Ha pynre Haaxa. OHa chjib¬ 
ho nocTpa^ajia, ho BOKpyr BajiaeTca MHoro CTpOHTejiBHoro MaTepnajia b 
BH^e BeHTpyKaBa, ecTB OojiBman nenKa /jjin KyxHH. H36y XpHCTeHKO He 
HamjiH k Hamefi 6 ojibhioh /joca/je. PaOonHH h n npOMOKjin h npo/jpor- 
jih, npnmjiocB CTaBHTB najiaTKy b 3 naca yrpa. 

Cpe/ja 17.07.2002 r. Ot/jbix, /jo^b, Ha Koce pa 3 MepOM 100x200 m 
Hameji 10 araTOB h aniMOH^OB, o 6 ih;hm bccom 0,4 Kr. 

HeTBepr 18.07.2002 r. Otojibijih b mecTB Benepa. Hamjin H 36 y 
XpHCTeHKO b xopomeM coctobhhh. CnajiBHoe noMemeHHe cyxoe, ecTB 
nenKa. HoneBaTB He CTajiH. Ha OypOByio TK-15 3 axo^HTB He CTajiH. no 
xo^y npomjiH oneHB HenpmiTHBiH ynacTOK, bo/jbi Majio, pa3 10 c^eprn- 
BajiH jio^Ky c MejiH MeTpoB Ha 10. 

naTHHH;a 19.07.2002 r. Hph 6 bijih b rbsl naca yrpa Ha CToamcy. 
BajiOK Ha /jopore hojihoctbio pa 3 o 6 paH nocjie noacapa. B 500 MeTpax 
HH^ce 6 ajioK 6e3 KpBimn h c ocTaTKaMH pa3,rejia oneHa. Ha^enc^a Ha 
jierKHH Honjier He onpaB/jajiacB, npHmjiocB CTaBHTB najiaTKy b 3 km 
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HHnce H 3 nynHHBi nocne noBopoTa Ha boctok. ITponuiH Bcero 12 km. Be- 
nepoM ocmotp koc b6jih3h najiaTKH. Co6paHO 5 Kr araTOB h nniMonnoB. 
CepnonHKOB HeT, b ranenHHKe oneHB Mano npyrnx 3K30thhcckhx no- 
pon. Ha Teppace b 3 ananHOM 6opTy HHnero xopomero He HanneHO. 

Cy66oTa 20.07.2002 r. Ocmotp koc k iory h ceBepy b pannyce 1,5 
km. CoOpaHO 5 Kr MaTepnana. MajiOBaTO, ho MaTepnaji Beet BticoKOKa- 
HeCTBeHHBIH B CMBICJie TpeilJHHOBaTOCTH, C BeCBMa He3HaHHTeJIBHOH 
nonen KBapH;a. AraTBi MejiKne, 6jih3khc no pa3Mepy k III copTy, ho 
non™ 6e3 TpenjHH. KpOMe Toro, 3necB nee o6HapynceH «6naroponm>iH» 
npeHHT, y Hero BectMa BBicoKan nojiynpo3pa t iHOCTb, 6e3 noTepH 3ene- 
Horo ijBeTa, pa3Mep KyconKa 2x2x2 cm. 

BocKpeceHte 21.07.2002 r. CnjiaB no pexe KyMra no cjihbhhb c 
peKOH Hkoh. OmajiHjiH b nojiOBHHe ce/jtMoro BenepoM, KaK h paHee b 
nepBOH nojiOBHHe nna men noncnB. no xony c6op KaMHecaMOH^Bemoro 
Cbiptfl no noBopoTa Ha boctok kocbi Toro nee cocTaBa. Hotom noaBjia- 
eTcn Macca o6jiomkob H3BecTmncoB h H3 koc Hcne3aiOT araTBi h amMOH- 
nti, oeojiHTbi h npeHHT, ho nonBnniOTcn enHHHHHBie cepnonHKH (Bcero 
5 o6jtomkob). ^anee no cjihbhhb penrne kocbi nycTBi. 

noHenejiBHHK 22.07.2002 r. Be3 ocTaHOBKH npononnceHHe cnnaBa 
no p. Hkoh npOTHB Tenemni c nonyraBiM mTopMOBBiM BeTpoM Ha 5 km 
ot cjiHBHHa no nepBoro nepeKaTa. C BeTpoM noBe3Jio, mbi nonra He 
rpeOjiH h He chjibho ycTann. nocTaBHjiH nanaTKy, BenepOM Toro nee nnn 
ocMOTpen cepnojiHKOByio Kocy b npaBOM 6opTy peKH nJiHHOH 700 x50m. 
B nojinroHe 10 x10m Tpn KyconKa cepnonnKa pa3MepoM no 1,5 cm. P»- 
noM cnenan nyOjiHpyiomHH nonnroH, Tonce caMoe, eme nea nyOnn no 
HyjMM. 

Btophhk 23.07.2002 r. C6op cepnonHKOB Ha Kocax BBime h mince 
ot nepBoro nepeKaTa peKH Hkoh. 06hi;hh htot c npenbinymero narepn 
h cnnaBa: araTBi I copTa - 0,7 kt, II copTa - 1,9 kt III copTa - 6,5kt, 
nmMonnBi - 5 Kr, ijeojiHTBi (tomcohht) - 2,5 Kr, npeHHT —1,3 Kr, cep- 
nojiHKH - 2,7 Kr. Hroro, b 3tom MemKe 20,6 Kr. 

Cpena 24.07.2002 r. Henorona bcio hohb, chjibhbih BeTep c nonc- 
neM, 3anHjio Bem;H, cnaBa 6ory, He nopBano nanaTKy h He cnoMano nen- 
Ky. CHa He 6blto no 7 yrpa. CepnonmcoBBie kocbi hmciot He onHopon- 
Hoe CTpoeHHe. Bnnnce k 6epery h 3 apocmen Teppace hx 3aMeTHO 6onB- 
me. TaKHM o6pa30M, KonmiecTBO cepnonHKOB b KopeHHOM ijOKone 
OonBine, B03HHKaiOT h nen o npHMeHeHHH rnnpOMOHHTopa, 
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Phc. 89 Eme HyTb-nyTb, hohi»io cnaTt He npHiujiocb 


TaK KaK 3TH KOCbl B OCHOBHOM neCHaHbie, rpaBHH B HHX COCTaBJWeT 

okojio 30% h e^HHHHHbie BajiyHbi. KpoMe Toro, b^ojib 6epera jieacaT 
CTBOJIBI MOpeHOH JIHCTBeHHHIJbl HJIH COCHBI TOJIIIJHHOH 50 CM. TaKHX 
^epeBbeB cennac hct /ja^e b 50 km k lory. ^peBecHHa He ropHT, oneHb 
TJDKejiaa h He hhjihtch ^BypyHHOH nnjiOH. Bh^hmo 3thm ^epeBbaM He 
MeHee 12 tbicuh jieT. 

HeTBepr 25.07.2002 r. CnjiaB OTMeHneTCn H3-3a nnoxofi noro^bi, 
xojio^ho, jjo^jjb, BeTep, cojimje He BbirjiaHyjio hh pa3y. 3ana^HbiH Be- 
Tep b Hiojie Bcer/ja npHHOCHT Henoro/jy. TonHM nenKy nocToamio, 6jia- 
ro, hto MHoro njiaBHHKa, oh ropHT xoporno. Ha TpeTben xoce ^jihhoh 
B cero okojio 200 m, no Ty CTOpOHy neTjin, coBepmeHHO yHHKajibHoe 
KOJinnecTBO cep/jojiHKOB. 3a 2 naca co6paHO okojio 2 Kr cep^ojiHKOB, 
npHneM 3HawrejibHoe kojikhcctbo KpynHbix ro 6cm h rycTOOKpameH- 
Hbix. Ha npoTHBonojiojKHOH Koce Ha kbkhom 6epery kocbi npaKTHnecKH 
nycTbie, ohcbh^ho, Hkoh 3/jecb TeneT no rpaHHije capTaHCKHx h My- 
pyKTHHCKHX OTJIO>KeHHH. HoCJie^HHe HBHO Cep/JOJIHKOHOCHbie. 

naTHHH;a 26.07.2002 r. Hanajio cnjiaBa b nojiOBHHe ce/jbMoro Be- 
nepOM. 3axo^; Ha TpeTbio Kocy, 6erjn>m ocmotp h yacHH, npH6aBHjiocb 
ein;e 1 Kr cep/jojiHKOB. 
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Cy66oTa 27.07.2002 r. Ocmotp nonyrabix koc. ^anee kocbi jspy- 
roro rana, 6e3 necnaHHCTbie, h nonra 6e3 cep/jojiHKOB, xoth yBejiHHH- 
jiacb .aojia araTOB h ijcojiktob. 06ih;hh HTor c npe/ibijjymero jiarepa h 
cnjiaBa: araTbi III copTa - 10 kt, aniMOH/jbi - 8 Kr, ijeojiHTbi (tomcohht) 
- 4 Kr, npeHHT —1,3 Kr, cep/jojiHKH - 7 Kr. HToro, b 3tom MeniKe 30,3 
Kr. 

BocKpeceHbe 28.07.2002 r. Ot^bix, pbi6ajnca Ha xapnyca h cnra. 

IIoHe^ejibHHK 29.07.2002 r. Bbi6pajin KpafiHe HeyzjanHoe MecTO 
£jia Jiarepa, KpyroM o/jhh KycTbi h nycTbie kocbi. Cxo/jhjih Ha loro- 
3ana^HbiH OTpor xojiMa. 06HapyacHjiH hchto noxoacee Ha Me3030H, a 
HMeHHO 6ypbie jnrratjiHijHpoBaHHbie necHaHHKH. DibiGbi mcjiko - cpe,zi;- 
He3epHHCTbix necnaHHKOB pa3MepOM ao2m pacnojiaraiOTca b HHacHefi 
HaCTH XOJIMOB, CBaJIbl B KOTOpbIX H306HJiyiOT paKOBHHaMH KpynHbIX RO 
15 cm nejieipino/j; h aMMOHHTOB c nepjiaMyrpOM. Hx nepeKpbiBaiOT 
pbixjibie KOHrjiOMepaTbi c OojibimiM co/jepacaHHeM nepHoro KpeMHH, 
Oejioro KBapu,a h /jpyrnx 3K30 thhcckhx nopo/i; b KOjnraecTBe He MeHee 
50%. rpaBHHHHKH H raJieHHHKH CO^;ep»CaT Taxace Cep/JOJIHKH h, bhjth- 
mo, He cjiynaHHO cep/jojiHKOHOCHbie kocbi thtotciot k npaBOMy 6epery. 
JleBbiH ace 6eper cnoaceH HCKjnoHHTejibHO mccthbim MaTepnajiOM, 
npe^CTaBjieHHbiM 6a3ajibTaMH 6e3 araTOB, hhimoh/job h ijeojiHTOB c 
oneHb pe/jKHMH KBapijeBbiMH rajibKaMH. KopeHHbie oGHaacemia Me303oa 
Ha peKe Hkoh b 3tom MecTe HeH3BecTHbi, ho 3to, HecoMHemio, oh, 6a- 
3ajibHbie KOHrjiOMepaTbi nepcneKTHBHbi Ha 30JiOTbie poccbinn. 

Btophhk 30.07.2002 r. Kocbi OKa3ajincb He coBceM nycTbiMH, co- 
6 paHo: araTOB - 5,1kt, hhimoh/job - 0,8 kt, cep/jojimcoB - 4,7 kt. Htoto: 
10,6+30,3 non™ 41 kt, CKjia/jnpOBaHO b Jia6a3 N«3. 06ih;hh htok 
95+38+41=174 kt. 

Cpe/ja 31.07.2002 r. Otojibijih, nepeKaTbi CTajin /jjiHHHee, ho no 
^jihhhmm jimbm h njiecaM cnjiaB BBepx no TeneHHio He npoOjieMa. 

HeTBepr 01.08.2002 r. Bo BTOpOM nacy yrpa npH6buiH h CTajin b 
700m HHace ycTba pynba Hoji6aH. 

IIaTHHii;a 02.08.2002 r. Ocmotp koc, o6m;ee BnenaTjieHHe 6e,n;- 
HeHbKoe, xoTa 3a BnepaiHHHH Benep h cero/jHHiHHHH /jeHb co6paHO 
okojio 1 6kt MaTepnajia. Y/jHBjiaeT kojihhcctbo KpynHbix cep^ojiHKOB, b 
T oace BpeMa TOMCOHHTa, BonpeKH oacH/jaHHUM, MajiOBaTO. 

Cy66oTa 03.08.2002 r. Ocmotp koc no jieBOMy 6epery peKH Hkoh 
h Teppac no xo/jy Bbime ycTba pynba Hoji6aH. 06 hi;hh htot: araTbi - 10 
kt, aniMOH/jbi - 3,5 kt, ijeojiHTbi (tomcohht) - 10 kt, cep/jojiHKH - 4 kt. 
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Htoix), CKjia/jHpOBaHO 27,5 Kr b Jia6a3 N«4. 06iu;hh htot: 
95+38+41+27,5=201,5 Kr. 

BocKpeceHte 04.08.2002 r. BBepx no py+bio Hoji6aH k (jiepMe 
CTenaHOBa. Ha 03epe Co6am>eM cnjiBHbin niTOpM npn BCTpe+HOM BeT- 
pe. ra+e+Hbie kocbi 03epa co^epacaT 3Ha+HTejibHoe kojih+cctbo mcjikhx 
cep^ojiHKOB. Oco6eHHO HHTepecHbi oOmnpHbie rajie+HHKH b ceBepHon 
Haem 03epa Co6am>ero. 3a npoxo^; no Koce ot Hoji6aHa k 3 ajiHBy co6- 
paHO okojio 1 Kr, xoth coOnpaTb 6bmo HeKor/ja, TamnjiH jio/jKy. 

noHe^ejibHHK 05.08.2002 r. B 3 yrpa Bbixo/j k (jiepMe CTenaHOBa. 
CKOpocTb ^BnaceHHa no peKe npomB Tenemra He 6ojiee 1 km b nac. 
Hama 6ypjian;Kaa anonea 3 aKOHmuiacb. B nac /pm Bbimen Ha papno- 
CB»3b c npHHTejieM b HopnjibCKe, nonpocnji 3aKa3aTb BepTOJieT MH-2 
Ha neTBepr c nopca/pcaMH Ha 4 Jia6a3ax. 



Phc. 90 Cep/jojiHKOHocHbie KBapu - nojieBomnaTOBbie necKH 


Btophhk 06.08.2002 r. Mapmpyr Ha xojim b 1 km k BOCTOKy ot 
xyropa CTenaHOBa. Xojim, KaK b nponeM h Bee xojimbi BOKpyr, cjiojkch 
O ejibiM KBapu; - nojieBomnaTOBbiM necKOM, noKpbiTbiM CBepxy cjioeM 
rajibKH, BajiyHOB h rpaBna. Bojibmne BajiyHbi npepcTaBjieHbi 6a3ajibTa- 
mh h cjia6o OKaTaHbi. B rpaBHH copepJKHTca He MeHee 50% xopomo 
OKaTaHHbix o6jiomkob KBappa, KpeMHa h ceppojiHKOB. necoK cjiohctbih 
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h, oneBH/jHO, MopcKoro npOHCxoac^eHHa. 3a 3 naca co6paHO 3Kr ot- 
jihhhbix cep^ojiHKOB. KpynHbie He pe/jKOCTb, o/jhh H3 hhx 10cm b no- 
nepenHHKe. Ilo cpaBHeHHio c 3thm xojimom Bee Hkohckhc kocbi oneHb 
6e^Hbi. ^aHHtie OTjio^ceHHa nmpOKOH nojiocoH TjmyTCfl ^ajiee Ha boc- 
tok no npaBOMy 6epery CaMoe/jcicoH peHKH. )Kajib, hto MHoro BpeMeHH 
noTepflji Ha nycTbie Mapmpyrbi, Be/jb b npHHijHne mo>kho 6bijio 6bi 
npoiiTH eme h CaMoe/jcicyio penicy. 

Cpe/ja 07.08.2002 r. Bbijict Ha MH-2 b HopnjibCK, SKcne^HijHfl 
3aBepmeHa, o6hi;hh HTor 205 kt otjihhhbix araTOB, cep^ojiHKOB, bhi- 
MOH^OB H TOMCOHHTa. 
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rjiaea 6 

MO^EJIB 3AnOJIHEHIM MlfHJTAJITfH XAJIIJE^OH- 
KBAPIJEBblM ArPErATOM 

reHe3HC xajme^OH-KBapijeBbix MHH/jajiHH OKOHnaTejibHO HenceH. 
Han6ojiee oSmenpHHHTbiM npe/jCTaBjiemieM HBjuieTCH npe/jnojionceHHe, 
hto «OopMHpOBaHHe ... araTOBbix Ten ocymecTBjuuiocb b ynacTKax 3(j)- 
4>y3HBHbix nopon, HacbimeHHbix otkpbitbimh nojiocTHMH h pa3pbiBHbi- 
mh HapymeHHBMH, cjiyncHBiHHMH KaHanaMH ^BHnceHHn rn^pOTepMajib- 
HblX paCTBOpOB, CB5I3aHHbIX TeHCTHHeCKH C KOpHeBbIM 3C[)C{)y3HBHbIM 

annapaTOM» (IIIapOHOB B.H., 1975). O/jHaKO, no HaSmo/jeroniM pn^a 
reonoroBi «...<j}opMHpOBaHHe MHH/jajiHH He HajionceHHbiH npoijecc, 
OTOpBaHHbin ot MamaTHHecKoro, a ecTecTBeHHoe 3aBepmeHne Kpn- 
CTajiJiH3an;HH Kanenon nopn,nn MarMbi n hmchho ee ra30B0-ncH,nKnx 
KOMnoHeHTOB» (3ojiOTyxHH B.B. h /jp., 1986). Ohcbh/jho, hmciot MecTO 
o6a cnynan, He HCKjnoneHO Taxnce CHjibHoe BjinaHne npHnoBepxHOCT- 
hhx bo/];. «MHorne nccjie/jOBaTejiH CHHTaiOT, hto xajnje/jOH, oco6eHHO 
araT, B03HHKaeT npn pacKpHCTajuiroaipiH kojijioh/jhbix paCTBOpOB h 
nonocnaTOCTb xajnje/iOHa CBH3breaiOT c MHoroKpaTHbiM nocTynjieHHeM 
MaTepnana. ^pyrne CHHTaiOT, hto xajnje/jOH o6pa3yeTcn H3 hcthhhbix 
paCTBOpOB, MHOTOKpaTHO npOHHKaBHIHX B nOJIOCTb HJIH pHTMHHHO nO- 
CTynaBHiHx b Tpein;HHbi» (Fo/jobhkob A.A., 1983). 0/jHaKO om>m>i no 
HCKyccTBeHHOMy nojiyHeHHio xajnje/iOHa «...noKa3ajin, hto xajnje/iOH 
KpHCTajuiH3yeTcn tojibko H3 TBep/joro rejui. B KOHH;e 3toto npou,ecca 
KpHCTajuibi HanHHaiOT Bbi^ejiHTbca MenneHHee, h Torna bmccto xajnje- 
noHa b H;eHTpe nycTOT nouBjunoTCn KpynHbie KpHCTajuibi KBapu,a» (IleT- 
pOB B.IL, 1982). 

Xajnje/jOH - KBapijeBbie MHH/jajiHHbi ceBepo-3ana^;a Ch6hpckoh 
nnaT^opMbi CBH3aHbi c TpannoBbiM MarMaTH3MOM. Ilpn cpaBHHTejibHOM 
aHanH3e 6ojibhioto KOJinnecTBa MHH/jajiHH bbihchhjiocb, hto npoijecc 
hx 3anojiHeHHH nponcxo/jHT, Kax npaBHjio, b o/jhh 3Tan, KOTOpbiii no/i;- 
pa3^enaeTCH Ha Tpn CTa/inn, b Kanc/jyio CTa/jnio o6pa3yeTcn tojibko /ijui 
Hee xapaKTepHbiii arperaT. B nocTaTOHHO KpynHoii MHH/jajiHHe HHor/ja 
mo/Kho Ha6jHonaTb arperaTbi Bcex CTa/jHH 3toto npoijecca. B 6onee 
MejiKHx nonocTHx npoijecc OTpancaeTCH (jipameHTapHO, oneBH/jHO, b 
3aBHCHMOCTH OT TOTO OTKpbITa HJIH 3aKpbITa nOJIOCTb B /jaHHBIH MOMCHT 
BpeMeHH, neM h o6bHCHaeTcn 6ojibinoe pa3HOo6pa3ne o6jihkob 6jih3ko- 
pacnojionceHHbix mcjikhx MHH/jajiHH. Ecjih nee npoijecc 3anojiHeHHa hc- 
nbiTbiBaeT hcckojibko 3TanoB HajionceHHbix npyr Ha npyra, to CTpoeHHe 
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MHH/jajiHH, oco6eHHO Han6ojiee xpynHbix, eme 6ojiee ycjio>XH5ieTC5i, 
HHor^a HaSjTio^aiOTca cexymnecu h ijeMeHTHpyiomHe B3aHMOOTHOine- 
hhh Mox/jy arperaTaMH pa3Htix 3TanoB, a Tax>xe Hajio^ceHHOCTt /jByx 
3TanoB c H^eHTHHHtiMH 30HaMH, xoTopan HaSjno/jajiacb Tax>xe h b xaji- 
ije/jOHax CeBepo - BocToxa CCCP (Xajme/jOHbi..., 1987) 

B nepByio CTa/jHio o6pa3yiOTca jxse xoporno BbipaaceHHtie 30hbi, 
pa3JTHHaK)mHec5r cnoco6oM oca^/jemra h xpHCTajunmijHH xpeMHe3eMa. 
B nepBOH 30He npoijecc HMeeT npeHMymecTBeHHO reTeporeHHbiii, bo 
BTopofi roMoreHHtiH xapaxTep. B nepBOH 30He 3apiDxeHHbie xojijioh,zi;- 
Hbie HacTHijBi OTjiaraiOTCjr Ha tohchhbix 3aTpaBxax paBHOMepHO no Been 
noBepxHOCTH nonocTH, o6pa3yn 30Hy o/jHHaxoBon mohjhocth. 3Ta nep- 
Ban 30Ha HMeeT chmmctphio rnapa, rpaBHTaijHOHHbie chjibi 3/jecb b He- 
cxojibxo pa3 MeHtrne 3jiexTpHnecxHx h Ha oca^eHHe nacTHH, b 3Ty 
CTa^HIO nOHTH He BJIHBIOT. PaCXpHCTaJHmiJHJI rejia 3TOH 30HBI npHBO- 
,zi;ht x o6pa30BaHHio pajHiajibHOJiynncTbix, OTHOCHTejibHO 3aTpaBOX, 3e- 
peH. 

Ilocjie Hee o6pa3yeTCn 30Ha HecjioncToro, nacTO nojiynpo3paHHO- 
ro, mohotohhoto xajnje/jOHa, c othctjihbo BbipaaceHHOH CHMMeTpneH 
xoHyca. npoijecc OTjioaceHHB xajnje/jOHa b 3Ty CTa^Hio HMeeT Henpe- 
pbiBHbiii xapaxTep. nyjibcaijHa napaMeTpoB npoijecca He3HanHTejibHa, a 
CBa3aHHaa c Hen cjiohctoctb He Bbipa>xeHa, pe/jxo Ha6jno^aeTca TpyzjHO 
pa3JiHHHMaa rpy6an nojiocnaTOCTb. IlpH o6pa30BaHHH 3toh 30hbi pojib 
ToneHHbix 3aTpaBox pe3xo CHH>xaeTC5i, ohcbh/jho, b cbh3h c paBHOMep- 
hbim pacnpe/jejieHHeM 3apa^a no paHee OTjioaceHHOMy cjioio. npoijecc 
reTeporeHHoro ocaac^eHHa b nepBOH 30He CMeHaeTca 3/jecb h b nocjie- 
^yiomHx CTa/jiiax roMoreHHbiM ocaac^eHHeM Ha paHee OTjioaceHHbie 
cjioh xpeMHe3eMa. Mohjhoctb 30hbi 3aBHCHT ot pe3yjn>THpyiOHi;eH 
cyMMbi chji .TeHCTByfomHx Ha xojuiOH^Hyio nacTHijy b nonocTH MHH/ja- 
jihhbi. Cpe/jH xoTopbix onpe^ejiafomHMH hbjuhotcb: 1) cnjia ^encTBHa 
^BHacymerocH pacTBopa, 2) cnjia TjnxecTH, 3) 3JiexTpHHecxne chjibi 
npHTIDXeHHB HaCTHIJbl X CTeHXaM MHH/jaJIHHbl. 

BTopan CTa^Ha hocht othctjihbo nyjn>caii;HOHHbiH xapaxTep. B 
3Ty CTa^Hio OTjiaraeTCn 30Ha co6ctbchho araTa. HHor^a Ha Mejixyio 
nyjibcaijHio Haxjia/jbreaeTCn 6ojiee rpy6an 3axoHOMepHan nyjibcaijHa h 
Tor^a o6pa3yiOTca pHTMOcepHH cjiohxob. B 3toh CTa^HH ^obojibho 
nacTO mojxho Bbi^ejiHTb /jBe 30hbi. ^jhi nepBOH xapaxTepHbi cjiohxh 
O^HHaXOBOH MOHJHOCTH, /JJHI BTOpOH CJIOHXH C 3aXOHOMepHO yBCJIHHH- 
Baiomencji ot nepn(j)epHH x ijeHTpy moihhoctbio. Xoth He pejjxn araTbi 
CO CJIOHXaMH C HepaBHOMepHOH MOHJHOCTblO HJIH C 3aXOHOMepHO y6bl- 
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Baiomen moiijhoctbio. 3oHa HMeeT CHMMeTpnio KOHyca, xoTOpaa Btipa- 

^CaeTCB B He3aMKHyTOCTH CJIOHKOB HX CJIHBHHH H BbIKJIHHHBaHHH B 

BepxHHx nacTax MHH^ajiHHti. Kaac/jbin cjioh HanHHaeTca Henpo3pan- 
hbim, a KOHnaeTCB nojiynpo3paHHtiM xajnje/jOHOM hjih KBapijeM, h xa k 
6bi b MHHHaTiope noBTopaeT nepByio CTa^mo. Ilojiynpo3paHHi>iH xaji- 
ije/jOH nacTO nepexo^HT b KBapu; b o/jhom cnoe no npocTHpaHHio b cto- 
pOHy BBIKJIHHHBaHHB CJIOHKa. Ot nepH<|)epHH K n;eHTpy MHH/jaJIHHbl B 
cjiOHKax yBejiHHHBaeTCB /jojia KBapija, ecjin ace 3toto He nponcxo/jHT, 
to ot nepn^epnn k ijeHTpy yBejniHHBaeTca #ojia 6ojiee npo3panHoro 
xajnje/jOHa. IIoaBjieHHe coSctbchho KBapija b MHH^ajiHHax Bepoarao 
Bbi3BaHO CMeHon cymecTBeHHO kojijioh/jhbix pacTBopoB Ha 6ojiee hc- 
THHHbie. 

B TpeTbio CTa^Hio pacTeT tojibko KBapu;. Han6ojiee KpynHbie xpn- 
CTaJIJIbl H MaKCHMaJTbHaa MOIIJHOCTb 30HBI Ha6jHO^;aeTCB OTHOCHTCJIbHO 
HH3a MHH^aJTHHbl. 

,ZJjia nocTpoeHHa MaTeMaTHHecxon MO^ejin Heo6xo^HMO Taxace 
onncaHHe HexoTopbix cbohctb BMemaiomen cpe/jbi h xajme/jOH-KBapii; 
o6pa3yiOH];Hx pacTBopoB. 

BMemaiomaa cpe/ja npe/jCTaBjiaeT co6oh npeHMymecTBeHHO no- 
po,Tbi ByjiKaHHnecKoro nponcxoac/jeHHa c MHorouHCJieHHbiMH nycTOTa- 
mh. B jiaBOBbix noKpOBax oto HHacHaa h BepxHaa MHHjjajrexaMeHHbie 
30Hbi, b Ty4>ax 3 to nycTOTbi Meac/jy o6jiOMKaMH, a Taxace 6ojiee no3,zi;- 
Hne TpemnHbi h 6pexuHH. IlpHneM 3anojiHeHHe MHH/jajiHH b 6a3ajibTO- 
bbix noxpOBax nponcxo/jHjio /jo o6pa30BaHHa TpenjHH CTOJi6naTOH hjih 
^ pyrofi OT^ejibHOCTH, to ecTb Tor/ja, xor^a nopo^a 6buia eme ,zi;ocTa- 
tohho ropaneH h bb3koh. 

Ilpe^nojioacHM, hto o6ih;hh cyMMapHbin o6beM nycTOT b nopo/je, 
b 30He pa3ipy3KH (jmioH/ja, oSaa/jaeT cae/jyiomHMH CBOHCTBaMH: 

- 06ih;hh o6i>eM KOHeneH (V=const); 

- 06ih;hh o6beM npn 3anojiHeHHH ero BemecTBOM yMeHbinaeTca 
(V-Vm<V). 

06ih;hh o6i>eM nepBOHanajibHO OTxpbiT He nojiHOCTbio, to ecTb 
HMeeTca HexoTopbiii nepBOHanajibHbiH o6beM (Vn) h HexoTopbin pe3epB 
o6i>eMa (Vp), KOTOpbiH Taxace MoaceT OTxpbreaTbca nacTaMH, yBejiHHH- 
Baa nepBOHanajibHbiH o6beM Ha HexoTopyio BejiHHHHy. IlpHHHHaMH 
yBejiHneHHa o6beMa Moryr 6bitb TexTOHHnecxHe no/jBHacxH h xoHTpax- 
HjHOHHbie BBJieHHa, KOTOpbie nOBbIHiaiOT TpemHHOBaTOCTb nopoA H OT- 
KpblBaiOT HOBbie MHH^aJIHHHbie nycTOTbi H TpemHHbl. 0/JHOBpeMeHHO 
OTxpbiTbi xax oneHb MajieHbxne, Tax h onem* Sojibinne nycTOTbi. 


119 



Xajnje/jOH - KBapu; o6pa3yiOHi;He rn/jpOTepMbi npe/jCTaBjiaiOT co- 
6 oh npe,zi,nojTO/KHTejTbHO bo/jhbih xojijioh/jhbih hjih hcthhhbih paCTBOp 
C HeKOTOpBIM XHMHHeCXHM COCTaBOM, BXJIIOHaiOmHM TaX)Xe CBOOo/JHblH 
KpeMHe3eM, xoTOpbin npH OjiaronproiTHbix 3HaHemrax TeMnepaTypbi h 
^ aBjieHHa, o6pa3yeT reneBbie nacTHijbi. IIotok ra^pOTepM xapaxTepH- 
3yeTca: oObeMHbiM pacxo/jOM rn/jpOTepM b e/jHHHuy BpeMeHH (Q), cxo- 
pocTbio ^BnaceHHB pacTBOpa CKB03B cpe/jy (o), BecoM MHHepana oca>x- 
^aeMoro b 30He pa 3 ipy 3 KH H3 e/jHHHijbi o6beMa pacTBOpa (Bm). npH 
3TOM TH^pOTepMbl MOryT HCTeKaTb: 

- HenpepbiBHO hjih nopijHaMH c o, Q, Bm chjibho MeHmomHMHCn 
bo BpeMeHH; 

- HenpepbiBHO c d, Q, Bm hoctobhhbimh b TeneHHe HexoTOporo 
BpeMeHH. 

Ha ypOBHe Been rn/jpOTepMajibHOH CHCTeMbi MO/jejib onncbreaeTca 
CJie^yiOmHMH 3aBHCHMOCTBMH: 

nojiHbiH Bee ocaac^eHHoro MHHepajibHoro arperaTa (Bn), HMeeT 

bh/j: 


(1) Bn=t*BM*Q, 

r/je: t - BpeM» HCTeneHna rn/jpOTepM. 

06beM MHHepajibHoro arperaTa (Vm), BbipaacaeTca (jiopMyjion: 

t*BM*Q 
Vm= - 

(2) PM 

r/je: (pM) - njiOTHOCTb MHHepajia. 

MomHOCTb cjiOH (H) BbipaacaeTca (jiopMyjioii: 

ii_ Vm _ t* BM *Q 
^ So pM*So 

r/je: So - njioma^b ocaac^eHHa MHHepajia. 

3Ta MO/jejib npH Bcex nponnx nocToamibix h OjiaronpHirrabix yc- 
jiobiwx aBjiaeTca Han6ojiee npocTbiM xpaiiHHM cjiynaeM. npH ,zi;ocTa- 
tohhoh npo,ziojDKHTejibHOCTH Taxoro npoijecca bo BpeMeHH h He3Ha t m- 
TejibHbix xojie6aHHBx 3 thx napaMeTpoB HexoTopbin o6beM OyzjeT 3a- 
nojiHeH CHjiHxaTHbiM rejieM H3 xoTOporo b nocjie/jCTBHH OyzjeT o6pa30- 
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BaH xajnje/jOH. Han6ojiee nojiHO 3Ta MO/jejib cooTBeTCTByeT nepBOH 
CTa^HH, b MeHtinefi Mepe BTOpofi h TpeTben CTa/praM. 

npH He3HaHHTeJIBHBIX KOJie6aHHBX 3THX napaMeTpOB B03M0)KH0 
nOBBJieHHe CJIOeB C TpyZJHO pa3 JIHHHMbIM KOJIHHeCTBeHHbIM H3MCHeHH- 
eM CBOHCTB, npHHHHOH 06pa30BaHH» KOTOpBIX MCttKCT 6bITbI 

- KOJie6aHHe ckopocth noTOKa pacTBOpa Hecynjero KOJiJiOH/jHbie 
HaCTHIJbl pa3JIHHHOH KpynHOCTH H CBB3aHHaa C 3THM nOJIOCHaTOCTb, 
pa3JiHHHaB nopHCTOCTb, pa3JiHHHaB CTeneHb np03panH0CTH arperaTa 
xajnje/jOHa; 

- KOJie6aHHe TeMnepaTypbi, /jaBjieHira, KOHijeHTpaijHH cbo6o^;ho- 
ro KpeMHe3eMa b rn/jpOTepMax h bo3mo>kho CBB3aHHaa c 3 thm CTeneHb 
np03paHH0CTH xajme^OHa; 

- KOJie6aHHe xHMHnecicoro cocTaBa rn/jpoTepM h CBa3aHHoe c 
3THM OTJTO/KeHHe CJIOeB C pa3JIHHHbIMH npHMeCBMH, a 3Ha t IHT H c pa3- 
JIHHHOH OKpaCKOH. 

Ilo Mepe 3aTyxaHH» npoijecca, ero napaMeTpbi CTaHOBBTca Bee 
6ojiee nyjibCHpyiomHMH, noaBjiaiOTCB nepepbiBbi b nocTynjieHHH pac- 
TBopa, oh HanHHaeT nocTynaTb nopnnaMH c chjibho H3MeHHHBbiMH na- 
paMeTpaMH Q, Bm, t. HannHaeTCB BTOpaa CTa/jna, o6pa3yeTCB araT. 
npou,ecc o6pa30BaHH» o/jHoro cjionica, KaK 6bi noBTOpaeT 3a 6ojiee ko- 
POtkhh npOMeacyTOK BpeMeHH nepByio CTa/jHio, no3TOMy MO/jejib bto- 
pofi CTa/jHH BbipaacaeTCB aHajioranHbiMH (f)opMyjiaMH, ho jxj\k o/jhoh 
nopu;HH. KpOMe Toro hmciot MecTO OTHomeHHa: 


Sn= 


Vn 


(4) Hn , 

r/je: Sn - njionja/jb ocaac^eHHa HeKOTOporo cjionKa n, 
Vn - o6i>eM cjionKa, 

Hn - MonpiocTb n cjionKa. 


Sn= 


V-VMn 


(5) Hmi , 

r/je: VMn - o6beM paHee ocaac^eHHoro MHHepana, 

Hxn - BbicoTa KOHenHoro o6beMa ycjiOBHO npHBe/jeHHoro k 
napajuiennne^y. 


Orcio^a MonpiocTb cjionKa Hn mo>kho Bbipa3HTb (f>opMyjiOH: 
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( 6 ) 


Hn— 


Vn-HKn 

V-VMn 


IlpH V»Vn, V>Vmn, HKn=const - MonjHOCTb cjiOHKa Hn—>0. 

IlpH V>Vmn, V-Vn=const, Hicn= const - MomHOCTb cjiOHKa Hn—> 
const. 

Orcio^a oneBH^HO, hto pHTMHHHoe bo BpeMeHH nocTynjieHHe 
nopijHH pacTBOpa b MHH/jajiHHy BOBce He o6a3aTejn>HO /jjia o6bbchchhb 
O^HH aKOBOH MOIIJHOCTH CJIOHKOB. HoCTynjieHHe paCTBOpOB MO»CeT 6bITb 
^ocTaTOHHO cjiynaHHbiM, pojib ^03aT0pa 3,zi;ecb HipaeT H36biTOHHbiH 
o6beM nycTOT h jiaTepajibHaa (JiHjibTpaijHa nopo^. To ecTb npH pa3JiHH- 
hom KOJinnecTBe rH^poTepM hx H36biTOK yxo/jHT b /jajibHne nepeijiepH- 
necKHe MHH/jajiHHbi. Hepe3 KOHKpeTHyio ace MHH/jajiHHy Bcer/ja npoxo- 
,zi;ht npH6jiH3HTejibHO o/jHHaKOBoe kojihhcctbo paCTBOpOB, KOTOpoe 3a- 
bhcht ot /jeGHTa b Kaac/jOH KomcpeTHon MHH^ajiHHe. npH 3 tom pery- 
napHOCTb nocTynjieHHB rn^pOTepM b MHH/jajiHHbi MoaceT 6biTb BecbMa 
cjiynaiiHOH. 

Ha ypOBHe MHH/jajiHHbi MO/jejib xajm;e,zj;0H006pa30BaHHa onncbi- 
BaeTca cjie/iyiomHMH 3aBHCHMOCTaMH: 

CxopocTb /jBHacemia rn^pOTepM b no/iBOjiainHx KaHanax h mhh- 
^ajiHHax BbipaacaeTca (JiopMyjiOH: 


(7) 



5 


r/je: S - njionja/jb nonepenHoro ceneHHa no/iBO/iamHx KaHanoB h 

MHH^aJIHH. 


CxopocTH ^BHaceHHa pacTBOpa b no/jBO/janjeM KaHane (dk) h b 
MHH/jaJIHHe (dm) CBB3aHbI COOTHOmeHHeMI 

(8) Sk* ok= Sm* dm, 

r/je: Sk h Sm - njionja/jH nonepenHoro ceneHHa cootbctctbchho 
noBO^amero KaHana h MHH/jajiHHbi. 

Kax yace OTMenaaocb paHee, b nonocTH MHH^ajiHHbi Ha kojijioh,zi;- 
Hyio nacTHny /jencTByiOT TpH chjibi: cnjia /jencTBHa jjBnacymeroca pac¬ 
TBOpa (Fc); cnjia Taacecra (Ft); 3JieKTpHnecKHe chjibi npHTaaceHHa nac- 
THIJbl K CTeHKaM MHH^aJIHHbl (F3). 
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Cnjia ^encTBHH /jBH^ymeroca pacTBOpa Haxo^HTca no (j)opMyjie 
CTOKca: 


(9) Fc=67i*r|* R*om, 

r/je: n - hhcjio nn, 

T| - K03Cj)(|)HIi;HCHT BA3KOCTH, 

R - pa/jnyc kojijioh/jhoh nacTHijbi. 

^encTBne chjibi TaacecTH onpe/jejiaeTca no (f>opMyjie: 


(10) Ft= Vn*g*(pn-pp), 

r/ie: Vn - o6neM nacTnijbi, 

g - ycKopeHne CBoOo/jHoro na/jeHna, 
pn - njIOTHOCTb kojijioh/jhoh nacTnijbi, 
pp - njIOTHOCTb pacTBOpa. 

,Z(jui reTeporeHHoro ocaac^eHna, cnjia sjieKTpnnecicoro npnTJDKe- 
hhh k 3aTpaBKaM MHH/jajiHHbi Haxo^HTca Kax pe3yjibTHpyioni;aa: 


F3=ZFi 

(11) i=l , 

r/je: F3 - pe3yjn>THpyioin;afl cnjia, /jencTByfomafl Ha KOJiJion/jHyio 
nacTnoy co CTOpOHbi chctcmbi HenoABnacHbix 3aTpaBOK b MHH/jajiHHe, 
npnneM Kaac^aa H3 Fi Haxo^HTca no 3 aKOHy KyjiOHa: 

Pi_ l * Q3*Qq 

(12) 4*7t*go £*p 2 

12 

r/je: so - 3 JieKTpnnecKaa nocTOBHHaa b CH so=8,85*10‘ 
Kji 2 /H*m 2 

so*s - a6cojHOTHaa /jrojieKTpnnecKafl npOHnijaeMOCTb pacTBOpa, 

Q 3 - 3apjm 3aTpaBKH, 

Qn - 3apjm nacTHObi, 

p - paccTOBHne ot nacTnijbi /jo 3aTpaBKn. 

B cnynae roMoreHHoro ocaac^eHna, 3apjm paBHOMepHO pacnpe^e- 
jieH no CTeHKaM MHH/jajiHHbi: 
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(13) Qc=Sc*Qm, 
r/je: Sc - ruioma^t ctchok MHH/jajiHHbi, 

Qm - 3ap5r,n Ha e/jHHHije njioma/jH MHH/jajiHHbi. 

Tor^a rjw npaBHjibHOH c(t>epHHecKOH MHH/jajiHHbi c pa^nycoM 
(p m ) CHjia, ^eHCTByfomajr Ha nacTHny Ha HeKOTOpOM yzjajieHHH ot 
6jih^chch CTeHKH (p 6 ) h ot ^ajibHen ctchkh (p fl ) 6ya;eT BBIpa^CaTBCa 
(J)opMyjiOH: 


(M) 

Qh ^QM*27T*pm*p6 QM*(47T*pm -27l*pin*p6) 

F3_ 4*7I*£o*8 \ ( P^+Pc y ^Fb+pg 

r/je: p c - pa/jnyc ocHOBaHHa cerMeHTa. 

Hcxo^a hx 4>opMyji (9-14) ycjiOBHeM ocaac^eHHB reneBbix nac- 
thh; b HeKOTOpOH TOHKe Ha rpamme rejit-pacTBop b MHH/jajiHHe- 
OTCTOHHHKe 6ya;eT BeKTOpHoe HepaBeHCTBo: (Ft+Fo+Fc> 0), r/je Fc - 
nojiO/KHTejiBHaji no 3Haxy, ecjin HanpaBjieHa k mioma/iKe ocaac^eHHB, 
OTpHH;aTejn>HaH ecjin ot Hee. YcnoBne MaKCHMajitHOH mohjhocth: 
(Ft+F3+Fc> o —Hnax). YcjiOBHe MHHHMajitHOH mohjhocth: 
(Ft+F3+Fc> o -^0). 

Bee MHHepana, ocaac^aeMoro H3 e^HHHObi o6beMa pacTBOpa (Be) 
Ha HeKOTOpOH e/JHHHHHOH njIOHja/JH MHH^aJIHHbl, BblpaaCaeTCa (})OpMy- 
jioh: 


(15) Be=(tM*i)H - lcM)*N*VH*kn*pH , 

r/je: tM - BpeMa npoxoac^eHHB HeKOTOpOH nopijHeH pacTBOpa Tpa- 
eKTOpHH CTpyn b MHH^ajiHHe ot no/jBO/jflmero KaHajia ,uio njroma^KH 
ocaac^eHHB, 

HH - CKOpOCTb ^BHaCeHHa HaCTHIJbl K e/JHHHHHOH njIOHja/JKe 
ocaac^eHHB, 

1cm - paccTOAHHe (nyrb) nacTHijbi ot no/jBO/jjmjero KaHajia /jo 
njioma.TKH ocaac^eHHB, 
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N - KOJIHHeCTBO KOJIJIOH/JHBIX HaCTHU, BBIIia/jaiOmHX H3 e^H- 
hhijbi o6BeMa pacTBOpa Ha e/jHHHHHyio njioma^Ky ocaac^eHHa, 

Vh — 06BeM KOJIJIOH^HOH HaCTHIJBI, 
kn - K03(f)(t)HH;HeHT nopncTOCTH rejun 

CKOpOCTB ^BHaCeHHB HaCTHIJBI K CTeHKe OCaJK^eHHJI BBIpa^CaeTCa 

(J)opMyjioH: 


(16) 1)h=1)m+1)t+1)3, 

r/je: 03 Haxo^HTca npn no/jCTaHOBKe (f>opMyjn>i (14 ) b (J)opMyjiy 

(9): 


(17) 


1 ) 3 = 


Fa 

6*7l*T|*R 


1)T - CKOpOCTB na^eHHB KOJIJIOH/JHOH HaCTHIJBI B /KH^KOCTH IlOR 

^eHCTBHeM chjibi TiDKecTH, onpe^ejiaeTca no (f)OpMyjie CTOKca: 


(18) 


Dt= 


2 

2R *g*(pn-pp) 
9*T| 


Bee MHHepajia ocaac^aeMoro b MHH/jajiHHe (Be 7 i) 3a BpeM» ncTe- 
neHHa HeKOTOpofi nopijHH rn/jpOTepM (t7i), Ha c^hhhhhoh naoma^Ke 
MHH^aJIHHBI HMeeT bh^: 

(19) Ben=Be* tn* Qn, 

r,ae: Qn - oGbcmhbih pacxo/i rn^pOTepM b /jaHHOM nyjiBce. 

Mohi;hoctb cjiOHKa Ha HeKOTOpofi c/ihhhhhoh mioma/iKe MHH/ja- 
jihhbi, BBipaacaeTca 4>opMyjioH: 


H= 


Ben 


( 20 ) 


Se*pn*kn 
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Bee MHHepajitHoro arperaTa, ocaac^eHHoro b HeKOTOpon MHH^a- 
jiHHe c njToma^bK) oca>K,zi;eHHa (Sm) H3 o^Horo nyjitca (Bn) Haxo/jHTCfl 
no 4 >opMyjie: 

HSm 

Bn=XBeni 
(21) i=l 

IlojiHbiH Bee MHHepajiBHoro arperaTa b MHH/jajinHe 3a Bee BpeMa 
npoxo5K^eHna nepe3 Hee rn^pOTepM BbipaacaeTca (f)opMyjion: 


( 22 ) 


j=n 

BMn=^Bnj 

j=i 


r/je: n - hhcjio nyjibcoB pacTBOpa, npoxo/jnBinnx CKB 03 b MHH/ja- 

jiHHy. 
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